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TOMORROW: Housewives can relax from start 


to storage with this dishwasher of the future. 








TODAY: Most every type of appliance found in 
the home— automatic dishwasher, automatic washer, 
dryer or other time- and work-saving device—uses 
New Departure ball bearings to assure better 
operation for the life of the machine. 






DEPARTURES 


Bos 537476 





TOMORROW 














What a wife-saver! At the push of a button this ''dream"’ machine goes to 
work on dishes . . . scrapes, washes, dries, sterilizes and stacks them back 
on the shelf, ready for use. 

Where is it? Well, it’s probably nestling in the back of some designer's 
mind right now. But once it reaches a concrete stage, you can bet accurate, 
easy-rolling New Departure ball bearings will be called for to keep all 
moving parts functioning smoothly and automatically. For New Departures 
can be self-sealed, lubricated-for-life, so that they require no maintenance. 
Whenever your designs call for accurate support of moving parts, count on 
New Departure for uniform ball bearings of matchless dependability. 


NEW DEPARTURE @ DIVISION OF GENERAL MOTORS @ BRISTOL, CONNECTICUT 
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SPECIFY Inmaneo FORMED FIBRE WEDGES 
FOR TIGHT WEDGING OF WINDINGS AT LOW-COST 


HEAT-STABLE 
MOISTURE-RESISTANT 
TOUGH 
SPRINGY 
SHAPE-HOLDING 


LIGHTWEIGHT 


The enormous centrifugal force of high-speed 
electric motors does not loosen or vibrate slot 
windings that are wedged firmly with tough, 
horny, shape-holding Inmanco formed fibre 
wedges. More and more motor manufacturers 
find that Inmanco formed fibre wedges contribute 
to a smooth-running, dependable motor, and 
effect economies for their Class A equipment. 


Inmanco formed fibre wedges really take vibra- 
tion because of their tensile strength, hardness, 
and resiliency. Inmanco wedges are noted for 
their dimensional stability because the hard vul- 
canized fibre is put through the Inmanco “form- 
conditioning’ process. This special process also 
gives more springiness to Inmanco formed fibre 
wedges so that they press firmly against slot cell 
walls and avoid twisting out of place. These fibre 
wedges exhibit excellent thermal stability that in- 
sures limited shrinkage and extended service life. 


Other advantages of Inmanco curve- or square- 
formed fibre wedges include their space-saving, 
hollow U shape that permits more windings to be 
placed nearer the top of the slot where the field 
is strongest. These formed fibre wedges have a 
smooth interior surface that makes insertion into 
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the slot easy and fast, which reduces costly labor 
time. Inmanco formed fibre wedges have the re- 
markable “snap-break” quality that means they 
can be simply broken off after insertion. 


Inmanco formed fibre wedges can be supplied 
in cut-to-length pieces to match your motor slots 
for quicker assembly—ideal for production work. 
They are made in 21 standard and many special 
sizes and in two space-saving shapes. One shape 
is curve-formed for curved-top slots, while the 
other is a square-formed style for rectangular-top 
slots. Standard stock length is 48 inches, 250 feet 
per moistureproof package. Bulk packaging with 
lower prices is available when quantity allows. 


FREE! INMANCO SAMPLE CARD 


Selection of wedge size is easy 
with the Inmanco fibre wedge 
selector. Test for size by ac 
tually inserting one of the sam- 
ples in the motor slot. Samples 
of 11 standard curve-formed 
sizes are mounted on one side, 
while 10 standard square- 
formed sizes are on the other 
side. Get your free selector and 
bulletin on low-cost, tough 
Inmanco formed fibre wedges 
from your nearest IMC office. 
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TORQUE-HEAT FACTORS. We didn’t plan this article 
on electric clutches and brake application factors because 
hot weather is coming on. Rather it was an urge to 
discuss that old drive problem of duty-cycle application. 
A misnomer in a way, duty cycle means on-off operation 
starting and stopping so many times a minute or an 
hour. It has got the motor makers worried. You can only 
go so far. One answer is to let the motor run continu- 
ously and do the cycling through a clutch. But even the 


clutch can get het up. As to how much, see page 70. 


SERVO MOTORS. “Study up on electricity, son; they’re 
coming out with electric refrigerators!” We've been told 
reliably that this advice from a kindly philosopher 
actually shaped the course of a young man’s life some 
years ago. Sounder counsel was never given. We don’t 
know what happened to “son”; whether he actually did 
end up in refrigerators or in complex contouring controls. 
But, being just as kindly as the old philosopher, we'd 
like to adapt his advice to this issue. Study up on servo 
motors: God only knows what they’re coming out with 
next. The article on servo-motors, page 76, should ap- 
peal to two types of readers—those who think that syn- 
chro and servo motor mean the same thing and those 
who know they’re two different components. For the 
former, the article discusses the servo motor as just 
another a-c machine. If you remember some of your 
college courses, you'll wind up with a good knowledge of 
this comparative newcomer. For the latter sophisticates, 
the article contains the most up-to-date analysis of servo- 
motor application factors in print today. 


CONDUCTIVE COATING FOR ALUMINUM. “To be or 
not to be, that is the connection.” Admittedly a bad pun 
at Shakespeare’s expense but it serves as a left-handed 
introduction to a of the electrical contact 
problems associated with aluminum finishes. Electrolytic 
and chemical treatments used for corrosion protection and 
improved paint bonding properties have a common trait 
in that they both cover the surface with an insulating film. 
To get around this difficulty, contacts to electrical com- 
ponents are usually made by local removal of the film or 
by masking the work before application. Recently, how- 
ever. a new chromate treatment for aluminum was intro- 
duced which promises to circumvent these problems by 
providing low electrical resistance along with high cor- 


discussion 
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rosion resistance. Treatment is accomplished by immer- 
sion of the parts at room temperature and film thickness 
is controlled by the time of the dip. Page 105. 


PRINTED CIRCUITS PLUS. Printed circuits have been 
used in military and some commercial electronic equip- 
ment for several years and they are now beginning to 
Good 
engineers don’t care where good ideas come from and 
electrical engineers outside the electronics field are be- 
einning to appropriate printed circuits as their very own. 
We like that! 


diverse applications as airplane deicers, highly sensitive 


come into their own in radio and TV receivers. 


Printed circuits are now used in such 


strain gages, electronic computers and of all things, pin 
ball machines. New uses are coming to light all the time 
and perhaps they might make your product better, smaller 
Read 


or less costly. Keep your circuits up-to-date. 


Huber Shortt’s article on page LOS. 


BATS FOR FINGER FEED. On continuous process ma- 
chinery a certain amount of flexibility is always desired 
in the feed mechanism to take care of variations in shape 
and surface roughness of parts being processed. This is 
particularly true in the case of a wood facer that finishes 
rough, warped boards. How to substitute for strong 
hands and pliable fingers? E. D. May of Baxter D. 
Whitney & Son, Inc., has come up with a unique answer 
in the form of a rubber knob feed belt that includes mul- 
tiple air cushions. Designer May also describes a unique 
way of providing for cutter sharpening right at the ma- 
chine: also how weight and cost were reduced through 
use of welded steel construction. Page 116. 


CHANGE IN COMMAND. Compulsory _ retirement 
policy forced a change in NEMA’s top professional com 
mand last month. Joseph F. Miller, legally trained and 
with a background in government service (copper supply 
controls) was appointed managing director of this overall 
industry association (page 84). He succeeds William J 
Donald who reached the statutory age limit on April 30 
A selected group of NEMA past presidents attest (pag 
133) to the fine job he did in pulling together and hold 


ing intact this diverse group of manufacturers during hi 
21 vears in office. 
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RADS, REMS, REPS, AND ROENTGENS. Dont look 


now, but these alliterative designations for units of radia- 





tion intensity may be your boon design companions 
before long. The effect of gamma radiation, fast neutrons, 
slow or thermal neutrons and other forms of radiation on 
materials, components and equipments is already a vital 
consideration in military applications. It will become 
an equally important factor in peaceful uses for nuclear 
power and radioactive devices as these expand and 
multiply. 

In a special 20-page stafl-researched report (page 85), 
“The Impact of High-Energy Radiation on Dielectrics,” 
Special Features Editor Alex. E. Javitz draws this subject 
to a sharp focus on an area peculiarly critical to the 
design of electrically energized products. The report 
provides an introduction to the basic facts of high- 
energy radiation; reviews and summarizes the results of 
several evaluation programs; cites radiation-resistance 
data; analyzes design factors, including available tech- 
niques for inhibiting radiation effects. The use of 
high-energy radiation to develop new and improved di- 
electric materials is also discussed. 

By this point, you probably have had no trouble in 
interpreting this month’s cover composition. . . . Flanking 
the symbolic representation of gamma radiation are test 
specimens of dielectric materials before and after irradia- 
tion. (Thanks to the Naval Research Laboratory for 
photographs of the specimens! ) 


SILICON RECTIFIERS. We sometimes feel that the New- 
Technical Book Shelf in the public library is planned to 
make engineers feel insecure. Just when we think that 
we re beginning to know a little bit about the business, up 
pops titles like Supplements to the Brune Synthesis and 
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Polarization Diversity Performance. But whatever its 
effect on security, the aforementioned shelf certainly 
proves that the engineer can’t learn everything in college. 
Progress is made so rapidly that he must study continu- 
ously to keep up. All of this talk is designed to condition 
you on the need for further study on metallic rectifiers. 
Even if you’re a 1954 graduate, you’re still not up to date 
on the subject because there is a new entry in the field. 
This is the silicon rectifier, discussed on page 120. 


MACHINE TOOL FORUM. For 19 years, Westinghouse 
has invited machine-tool design engineers to Pittsburgh 
or Buffalo to present papers dealing with problems that 
arise in the application of electric power and control to 
production machinery; also to listen to Westinghouse en- 
gineers expound on the same subject. Because these two- 
day sessions are crowded with subject matter of interest 
to designers of all types of motor-driven industrial ma- 
chinery ELECTRICAL MANUFACTURING has been summar- 
izing the papers each year. We couldn't hope to report 
everything said at the 1955 forum, even in summary. 
Problems like radio interference have been covered at 
length previously. (ELECTRICAL MANUFACTURING, Sep- 
tember 1954, p. 109.) In this issue our report is largely 
limited to a description of a new system of low-power- 
level control using semiconductor and other static devices, 
designed to supplant relay systems. The Westinghouse 
team that made the presentation pointed out that con- 
ventional relays have electrical contacts subject to 
deterioration and occasional malfunctioning. Some ma- 
chine tool engineers described examples of automatic 
cycle control. Others . . . but turn to page 124. 


INFORMATION .. . PLEASE. Time was when a manufac- 
turer’s catalog was a drab listing (accountant-style) of 
what a company has on its shelves. They were inventories 

not the helpful engineering tools that manufacturers’ 
publications have become today. You'll find that most of 
the catalogs and other company literature reviewed in this 
months “Literature for the Asking” department offer you 
not only products, but ideas as well. Many a helpful hint. 
for example, will be found in the illustrated case histories. 
selection guides and other practical design information 
provided by P. R. Mallory’s 60-page booklet on contacts 
and contact assemblies. See page 149. 






Research 
Horizons 


More Tough 
Polyethylene 


Another entry in the polyethylene field 
was posted last month by the Chemical 
Division, Koppers Company. Like the 
other materials recently announced by 
Bakelite and Phillips Chemicals (EM 
4-55/8), this material (trademarked 
Super Dylan) exhibits a higher soften- 
ing point (about 250 F) than conven- 
tional polyethylenes, also greater rigid- 
ity. Low-temperature impact 
(down to 


strength 
about 80 F) is another 
feature, also improved tensile strength. 
in the range of 2800 to 5500 psi, de- 
pending on formulation. Electrical and 


Study of glass-reinforced plastics: This 


most of the physical properties, also 
molding characteristics, are about the 
same as those of conventional poly- 
ethylenes. 

Koppers operates on a license ar- 
rangement based on the Ziegler process 
developed in Germany, but with certain 
modification and improvements. Other 
companies that have recently an- 
nounced similar developments in poly- 
ethylene also have license arrange- 
ments with the Ziegler interests. Ex- 
perimental quantities of Super Dylan 
are now being made available. Pilot- 
plant production is set for this fall; 


commercial output for next year. 


intricate pattern comprises strands of 


pure glass roving being fed through a locator screen prior to being dipped into 
a resin. Baking at appropriate temperatures follows this impregnation. These 
basic materials for glass-reinforced plastics structures are being studied at Gen- 
eral Electric’s Locomotive and Car Equipment Department, Erie, Pa. 


High-Voltage Capacitor for 
High Temperatures 


Operation in ambients over 150 C ar 
possible for a new high-voltage, energy 
storage capacitor now in advance de 
velopment stage by Electri 
Company’s Capacitor Department at 
Hudson Falls, N. Y.. jointly with th: 
Transformer Division Laboratory at 
Pittsfield, Mass. Nub of the design is a 
silicone-treated mica paper as the di 
electric, and silicone oil as the im 
pregnant. Ultimate use is in jet engin 
ignition where temperatures 
ranging from 55 C to 200 C are en- 
countered. Other high-temperature ap 
plications seem according 
to G-E especially 
capacitance requirements are 0.1 yf o1 


General 


systems 


promising, 
engineers, where 
higher, and where the voltage is about 
2000 volts d-c. 
14 lb. Dimensions are down to 1-3/6 
in. x 21% in. x 4% in. 

Since mica paper can be made fron 
domestic 


Capacitor weighs on! 


scrap mica, construction o! 
this capacitor may be entirely of no: 


strategic materials. 


Research for 
Unknown Knowledge 


American industry is frequently criti- 
cized for inadequate support of funda- 
mental research. Probably, this crit 
cism has become a convention and i- 
not supported by all the facts. Here. 
for example, is a statement by Dr 
Daniel Alpert, manager of the physic- 
department of Westinghouse Researc! 
Laboratories, speaking before the 
Rhode Island Engineering Society, that 
30 per cent of the company’s total re- 
search effort is directed to fundamenta! 
research. As he describes it, the pur- 
pose of fundamental research is to se- 
cure knowledge “that does not now 
exist—knowledge about nature itself.” 
It is not aimed at the development 0! 


ELECTRICAL MANUFACTURIN 








‘ine 
ires 


ap 
ing 
ere 
r Or 
out 


nly 


rom 


10n- 








6 Vege Ris ASMA PN ARLEN AIMED A ey 


paren 


san martin 


a a RRA SI me ee ARS om 


pag es 












JUNE 1955 





BRAND 


AKELITE FLUOROTHENE 


(GENERIC TERM FOR POLYMERS OF MONOCHLOROTRIFLUOROETHYLENE) 





A major advance in fluorocarbons that 


benefits electrical industries é& WAYS 


Intricately shaped electronic parts 
are readily molded from BAKELITE 
Fluorothene. They have excellent 
dielectric properties, zero moisture 
absorption, and high resistance to 
chemical attack. This male connec- 
tor used in aviation electronic equip- 
ment has pins and center post 
molded in place. 


Superior dielectric properties of 
BAKELITE Fluorothene at elevated 
temperatures make it an ideal ma- 
terial for these insulators and other 
parts used in high-frequency radio 
circuits. Excellent molding proper- 
ties make it possible to produce 
these variously shaped parts to 
close tolerances. 


Extruded wire covering of BAKE- 
LITE Fluorothene protects against 
corrosion, fungus, weathering, and 
impact, in addition to providing 
good dielectric properties over a 
broad temperature range. It is ex- 
cellent for instrumentation control 
in chemical plants or wherever cor- 
rosive atmospheres are encountered. 


Film made from BAKELITE Fluoro- 
thene, used as a wrapping for wire 
and electrical parts, provides ex- 
cellent dielectric properties in com- 
bination with toughness and chem- 
ical resistance over a broad tem- 
perature range. It is also resistant 
to weather and corrosive atmos- 
pheres and will not absorb moisture. 








Manufacturers of electrical and electronics equip- 
ment are discovering many benefits among the ex- 
ceptional service properties of BAKELITE Brand 
Fluorothene. This rigid thermoplastic polymer of- 
fers such a combination of good dielectric proper- 
ties, corrosion resistance, and physical toughness 
over a wide temperature range that it can function 
successfully where most other materials fail. 


1 BAKELITE Fluorothene’s electrical properties include 
outstanding volume resistivity that remains over 10!4 
ohm-cm. even at 390 deg. FE The material also has a 
low dielectric constant and high dielectric strength. 


2 BAKELITE Fluorothene shows no measurable mois- 
ture absorption after long periods of submersion. This 
factor is instrumental in maintaining its high electrical 
values, even under extremely humid conditions. 


2 BAKELITE Fluorothene’s working temperature range 
extends over 710 deg. F—from —320 to +390 degrees. 


a BAKELITE Fluorothene has high compressive strength, 
making it excellent for strong, tough parts. Hammer 
blows on a solid piece seldom scar the surface. 


5 BAKELITE Fluorothene has outstanding chemical re- 
sistance, enabling it to function in extremely corrosive 
atmospheres. Furthermore, fuming nitric acid can be 
piped through fluorothene tubing. 


6 BAKELITE Fluorothene will not support combustion. 


BAKELITE Fluorothene can be fabricated by com- 
pression or injection molding or by extrusion, w ith 
conventional plastics forming equipment. Typical 
products include tubing and rod stock, seals, gas- 
kets, and insulation for printed circuits. Film and 
sheeting produced from BAKELITE Fluorothene is 
strong and tough and possesses excellent clarity. 
For information on the forms, properties, and ap- 
plications of BAKELITE Fluorothene, write Dept. 
HC-52. 


SAKELITE 


BRAND 


FLUOROTHENE 





BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation [4g 30 East 42nd Street, New York 17, N. Y. 


In Canada: Bakelite Company, Division of Union Carbide Canada Limited, Belleville, Ontario 


The term Bake tte and the Trefoil Symbol are registered trade-marks of UCC 
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any special product nor does it contem- 
plate any immediate commercial appli- 
cation. 

Another 60 per cent of the total re- 
effort, Dr. Alpert explained, 
goes into basic research. Here, too, the 
purpose is to develop knowledge “that 
does not now exist,” but now some tar- 


search 


gets are definitely set up. The research 
men know what they want before they 
start; they know how they will apply 
the results attained. 
Finally, the third phase of research 
applied research 
speaker to 


was related by the 
engineering development. 
including the investigation of materials. 
study of new equipment, testing of ap- 


plied design principles. 


Knowing 
the Why 


There is nothing new about consumer 
preference surveys as a basis for new 
product design. 
ever, have come to the sound conclu- 


Psychologists, how- 
sion that replies to such surveys are 
frequently on the spurious side. The 
answer alone is not sufficient; the moti- 
vation behind the should be 


known. For example, a housewife may 


answer 


say she prefers a red refrigerator in her 
kitchen not because she 
really wants one of this color, but be- 
cause her 


necessarily 


socially more important 
in a higher-income bracket 
has one. People do not always disclose 
what they actually want or need, but 
what they think they want or need. 
Motivation has still another aspect 
to product design: Why do consumers 
develop unfavorable ideas about certain 
new products even trying or 
using them? Why do they retain at- 
tachment to old products despite de- 
monstrable defects in performance and 
efficiency? What actually do they want 
and why 
Motivation 
short ) has 


neighbor 


before 


in a new product? 
(“MR” for 
enthusiastically 
adopted by the advertising profession, 
it can be used for the 
acute analysis of advertising and sales 
programs. But “MR” 
plied 


research 
been 


since obviously 


scientifically ap- 
also has some provocative pos- 
research tool 
in product design and development. 


sibilities as an ancillary 


Turntable 

Gammagage 

A record-breaking allocation of cobalt- 
60 for industrial use marks the develop- 
ment of a mobile, electrically controlled 
machine for radiographic inspection of 
steel sections in thickness of up to 7 in. 
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This machine (designated “Isoscope”), 
under development by Babcock & Wil- 
cox for the past three years, is said to 
require one-third the 
needed by a 


only exposure 
million-volt X-ray 
unit. Operation is simplified by having 
the shielded cobalt-60 source suitably 
swiveled, mounted on a turn-table, and 
assembled on a modified electric lift- 
truck to provide vertical positioning. 
The operator’s cab in back is also 
shielded. Timing and other controls are 
incorporated. 


time 


Fluorine-Containing 
Bearing Lubricants 


Lubricant chemists have their head- 
aches keeping up with the constantly 
rising temperature limits at which mo- 
tors and generators operate. Fluorine- 
containing compounds (diesters of 
fluoroalcohols) seem to provide the 
answer, according to the most recent 
reports from the Naval Research Lab- 
oratory. 
paper before the American 
Chemical Society’s 127th national meet- 
ing, in Cincinnati, April 6, Harold 
Ravner, NRL’s Surface Chemistry 
Branch, disclosed that a new series of 
fluorine-containing synthetic oils has 
been developed that will withstand de- 
composition at 500 F. Another advan- 
tage compared to petroleum oils is less 
susceptibility to fire and explosion. 
Spontaneous’ ignition temperatures 
range from 850 F to over 1000 F. Fric- 
tion and wear tests indicate lubricating 
qualities comparable to that of the pe- 
troleum oils. 

Greases 


In a 


materials 
have already been prepared for lubri- 
cation of anti-friction bearings operat- 
ing at elevated Other 
uses for these compounds are seen in 


based on these 


temperatures, 


hydraulic systems. 


BTL’s 
BSB 


An 11-per cent efficiency is now experi- 
mentally obtainable from the solar bat- 
tery first announced by Bell Telephone 
Laboratories last year (EM 6-54/6), as 
against the original efficiency of 6 per 
cent. Refinements in the fabrication 
process are credited for the gain. These 
refinements were introduced to decrease 
internal losses in the imdividual cells 
consisting of silicon wafers. 

First practical test of the improved 
Bell solar battery will be held this sum- 
mer as part of the rural telephone 
system in Amerieus, Georgia. The bat- 
teries will be studied under controlled 
conditions to determine their usefulness 
as power supplies in amplifier stations. 

The many phases of conversion of 
solar energy will be discussed on an in- 
ternational basis at the World Symposi- 





um on Applied Solar 
held at Phoenix. 
through 5. Sponsors are: Association 
for Applied Solar Energy, Stanford 
Research Institute, and the University 
of Arizona. Conversion techniques wil! 
be represented by three papers: Dr 
Paul Erlandson, Southwest Research 
Institute, “Direct Conversion of Solar 
Energy”; Dr. J. L. Heidt, Massa 
chusetts Institute of Technology, “Con- 
verting Solar Chemical Energy”: G. | 
Pearson, Bell Telephone Laboratories 
Inc., “Photovoltaic P-N Couples.” 


Energy, to | 


Arizona. November | 


Assistance for 
Innovators 


Stepped-up search for new materials. 
components, and design ideas or prin- 
ciples is reflected in the establishment 
of a new Air Force activity. The Air 
Research and Development Command's 
Analysis and Evaluation Office now has 
an officer functioning as an “Assistant 
for Innovations.” He will act as the 
“focal point for receiving and studying 
ideas from industry, universities and 
private individuals engaged in research 
work.” One important purpose is to re- 
duce the time lag between the concept 
of an idea and its submission to, and 
evaluation by, the Air Force. This ar- 
rangement is expected to be particu- 
larly helpful to individuals or organiza- 
tions that have no established relations 
with ARDC laboratories or offices. 

Correspondence should be addressed 
to the Assistant for Innovations, RDTE, 
Headquarters, Air Research and De- 
velopment Command. Box 1395, Balti- 
more 3. Md. 


Pugnacious 
Portables 


A good deal of ingenious design has 
helped to boost the sales of portable 
radios over the past few years. Ap- 
imagina- 
tive use of color, has been a 


pearance styling, including 
potent 
factor. Right now, however, competitiv: 
portables are battling it out on the 
issue of impact resistance. At least two 
all-steel 
“unbreakable” cases. Another company 
has entered the field with a cowhide 


leather case. Other companies continue 


companies have announced 


to rely on the established plastics 
cases, which in most instances are 
molded from the so-called “impact” 


grades. 

Well, the more varied use of all good 
engineering materials—metals or non 
metals—the better. And for what it’s 
worth, this development in portable 
radios may point up a design moral 
no material can afford to rest on its 
laurels in any specific field of appli- 
cation. 


—A. E. J. 
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He’s Proteus, Neptune’s son, a highly ver- 
satile character—hence the adjective protean. You 
never knew whether next you’d see him as a lion, 
a raging fire, a reptile, or an angry bull. 


Here at Driver-Harris, we do protean marvels 
too... with metals. For instance, Nichrome’*, the 
unique heat-resistant, corrosion-resistant, elec- 
trical-resistance alloy known the world over, has 
long been the engineer’s yardstick of comparison 
not in one, but in at least 3 widely different 
applications. 


TO GENERATE HEAT: In all applications of 
producing heat by electricity, particularly to 
temperatures above 1700°F., Nichrome and 
Nichrome V set the quality standard. From 
simple electrical appliances such as ranges, 
broilers, toasters, etc. to giant industrial fur- 
naces, no other alloys enjoy such widespread 
recognition and use. 


TO RESIST HEAT: Because of its unsurpassed 
resistance to heat and corrosion, Nichrome is 
used for making massive furnace muffles and 





retorts often weighing tons, and work-loading 
fixtures of all shapes. The outstanding property 
of Nichrome here is its extremely long life, 
which results in low heat-hour costs. 


TO RESIST ELECTRICITY: The greatest contribu- 
tion to outstanding stability and miniaturiza- 
tion of resistors is made by Nichrome wire. 
Drawn to sizes as small as .0005 and finished in 
a variety of insulations, Nichrome is a boon to 
electronics in the manufacture of high toler- 
ance resistance units of all types. 


Added to the nickel and chrome of Nichrome 
and Nichrome V is always one exclusive ingredi- 
ent—the supreme mastery of the Driver-Harris 
specialists, gained in their 57 years of melting 
and drawing experience. 


In recognition of its unique properties, the 
United States Patent Office in August, 1908, 
granted solely and exclusively to us the trade 
mark NICHROME. There is only one Nichrome, 
and it is made only by Driver-Harris. 


*T. M. Reg. U. S. Pat. Off. 


BRANCHES: Chicago, Detroit, Cleveland, Louisville, Los Angeles, San Francisco 
In Canada: The B. GREENING WIRE COMPANY, Ltd., Hamilton, Ontario 


MAKERS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE 


AND ELECTRONIC ALLOYS IN THE WORLD 
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ELECTRONIC COMPONENT. 
OF SYNTHANE_HAS DURABILITY, DIMENSIONAL STABILITY, 
DIELECTRIC STRENGTH 


Although this sturdy end plate will fit into the palm of 
your hand, it has in combination all the dielectric strength, 
the physical properties, and the printability the customer 
requires. It’s made of Synthane, a laminated plastic, the 
same material used in hundreds of other electrical, me- 
chanical, and chemical applications. 


SYNTHANE CORPORATION, 17 River Road, Oaks, Pa. 


Please send my copy of the Synthane catalog. 


Name 
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The blue print for this part calls for accurate machin- 
ing, the punching of twenty holes of various shapes 
and sizes, and printing or engraving in three different 
colors. Synthane delivers finished parts exactly as specified, 
ready for the production line. The customer gets them 
promptly without problems of tooling up, waste, or rejects. 

If you need components with many properties in com- 
bination, you will want to know more about Synthane lam- 
inates and the Synthane fabricating service. Send in 
the coupon for the full story. 





LAMINATED PLASTICS 


SYNTHANE CORPORATION © OAKS, PENNSYLVANIA 
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10 MILLIONTH MILITARY UNIT SHIPPED THIS YEAR 


ilitary Components 
OR EVERY APPLICATION 


HUNDRED STOCK UNITS in our catalog B...30,000 special designs 


TC military audio units range from 
ounce subminiatures to high power 
odulation transformers. Standard, 


high fidelity, sub-audio, and super- 


ENCAPSULATED 
UNITS 


8 years of encapsulation experience 
assure maximum reliability in this 
class of UTC material. 


MOLDED 
UNITS 


UTC molded units range from % 02. 
miniatures to the 100 lb. 3 phase 
unit illustrated. 


COILS 

Unequalled stability is effected 
in UTC high Q coils thru special 
processes and materials. Toroid, 
mu-core, and variable inductors 


are available to military standards. 


FILTERS 

UTC filters, equalizers and discrimi- 
nators are produced in designs from 
.1 cycles to 400 me. Carrier, aircraft, 
and telemetering types available in 


standard designs. 


PULSE 
TRANSFORMERS 


UTC pulse transformers cover the 
range from molded structures weigh- 
ing a fraction of an ounce to high 


power modulator applications. 


MINIATURIZED 
COMPONENTS 


UTC H-30 series audios are the small- 
est hermetic types made. Class A, B, 
and H power components of maximum 
miniaturization are regular produc- 


tion at UTC. 


MAGNETIC 

AMPLIFIERS 

In addition to a stock line of servo 
. ufactures a wide variety to customer — 


UNITED TRANSFORMER CO. 


150 Varick Street, New York 13, N. Y. EXPORT DIVISION: 13 E. 40th St., New York 16, N. Y. CABLES: “ARLAB” 










MOTOR FACTS ON INDUSTRY'S 
MOST-PREFERRED “POWER PACKAGE.” 


Electrical System Fact: New fortified insula- 
tion includes exclusive Bondar, Bondite and 


Mylar* for greater protection against the tough- 
est operating conditions. 
*Du Pont registered trade-mark 








has stronger insulation than 
other motor on the market 


Meaning what? Simply that the new Westinghouse Life-Line® “A” 
motor with new fortified insulation can withstand heavier overloads and 
operate at higher temperatures than any other motor you can buy. 
Similar design advances in the mechanical and lubrication systems 
make Life-Line “A” industry’s most preferred motor. 
It takes the right combination of a// three systems—electrical, mechan- 
ical and lubrication—to build the best package of power on the market. 
Get all the facts by calling your Westinghouse sales engineer... 
The Man With The Facts! J-21877 


you can 6E SURE...1¢ 175 


| Westinghouse 









\- Mechanical System Fact: New cast-iron housing on Lubrication System Fact: New “‘4-way sealed”, pre- 
d both drip-proof and totally-enclosed types. Ventilation lubricated bearing eliminates completely the 3 main 
\- Openings only in end brackets make the motor drip- causes of bearing failure: 1) contamination, 2) over 





proof whether mounted on floor, ceiling or wall. greasing, 3) wrong grease. 





















Put the RIGHT LIGHT to Work for You! 


There are so many useful applications for Miniature 
Lighting in both consumer and industrial fields—and 
sO many, many types and variations of expertly de- 
signed, well made Miniature Lighting Assemblies 
available in the big DRAKE line—that selection of just 
the right unit for the specific job can be confusing, 
if you're not a specialist. 


That’s where DRAKE can be a great help. We are 
specialists in the field of Miniature Lighting—have 
been for more than two decades. We've worked with 
leading manufacturers, great and small, on the solu- 
tion of almost every conceivable type of signal, indi- 
cating and illuminating problem. Often, we can come 


HERE’S THE EASY WAY TO GET THE SCIENTIFIC 
ANSWER: We've developed a special copyrighted Proj- 
ect Data Sheet to help you get the right start on new 
development work—or for checking up on existing applica- 
tions. You just take a few moments to fill in your answers on 
this simple, direct question-sheet, carefully designed in the 
light of DRAKE’s long experience to bring out the important 
facts about your needs. Mail the sheet back to us; and our 
expert engineers will thoroughly analyze your problem from 
. from all the thousands of possible lighting 
arrangements, will recommend the one best for top results, 
greatest economy, in your specific case. This service is 


your data. 


free—no obligation. 


Send for your copy of the PROJECT 
DATA SHEET right now—in the long 


run, it costs less to be right! 
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up with just the right answer by using a standard As- 
sembly, or a minor variation of it. In many other cases, 
we have developed entirely special units where the 
application poses unusual requirements. 


With the right light for your toaster or instrument 
control panel—your modern stove or your vending 
machine — you can get greater safety and efficiency in 
product use, enhanced consumer appeal, improved 
production methods. So an accurate Miniature Light- 
ing prescription from DRAKE is well worth while. 
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the Beryllium Copper ROLLPIN’ 


Strong .. . highly resistant to corrosion .. . nonmagnetic . . . extremely conductive 


Now you can use Rollpin to cut assembly and maintenance 
costs in a whole new group of applications. A new line made 
of beryllium copper, one of the strongest of the copper base 
alloys, opens the door to a wide variety of uses where re- 
sistance to corrosive attack, good electrical properties and 
other unusual characteristics are required. These slotted 
tubular copper spring-pins can be used in assemblies that 
range from plumbing fixtures to electrical instruments, par- 
ticularly in conjunction with other copper base alloy com- 
ponents, 











@s a rivet 






























replace tapered pins a set screw 


JUNE 1955 











Rollpin has already established its ability to replace taper 
pins, straight pins and set screws; to serve as a rivet, dowel, 
hinge pin, cotter pin or stop pin .. . eliminating special ma- 
chining, tapping and the need for hole reaming or precision 
tolerances. Driven into a hole drilled to normal production 
standards, it locks securely in place, yet can be readily 
drifted out and reused whenever necessary. 

Rollpin is available in beryllium copper from .062”-di- 
ameter to .250”- diameter, and in steel and stainless steel up 
to .500’- diameter. 


CORPORATION OF AMERICA 





Dept. R35-622, Elastic Stop Nut Corporation of America 
2330 Vauxhall Road, Union, New Jersey 


Please send me the following free fastening information: 


[] Data on beryllium 
copper Rollpin 


[] Here is a drawing of our product. 
What self-locking fastener would you 
suggest? 
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Sensitive 
Versatile 


Stable 








This new polarized relay, designed 
and manufactured by Siemens & 
Halske Company of Germany, is now 
available from Allied Control, and in 
the near future will be produced by 
Allied with the technical assistance of 
Siemens & Halske. 


Types Trls 63 to 69 are recom- 
mended for use in industrial applica- 
tions where the special features of a 
polarized relay are required, or 
where its inherent high sensitivity, 
long life and precision operation are 
desired. They are available with trans- 
parent or metal dust covers and are 
produced with solder terminals or 16 
point plug-in bases (sockets are avail- 
able from Allied Control). Bulletin 
TR gives complete details. 


For military applications, these relays 
will be available hermetically sealed 
with either solder terminals or 16 
point plug-in base. 





















POLARIZED RELAY 


Specifications For Allied’s Types Tris 63-69 


Type Number 
Description 









Contact Arrangemen 








Circuit Symbols 


“Operate” Power 


Working Power 











“Release” Excitation 





Contacts: 


“Operate” Excitation 


f Working Excitation | 


Max. Rate of Operation 





DIMENSIONS 


















Tris 63 Tris 65 Tris 66 Tris 69 





Tris 64 Tris 67 oT Tris 68 — 
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| Amp. Turns | 7 | 2 22 | 38 3 se Lee 

| uWers [| 500 | 40 | 50 | 300 | 250 | 160 | 2250 | 

_|__ Amp. Turns _ es | 4 | 6 10 | _10 ee 10 2s | 

Lu Watts | 2250 | 160 360 1000 1000 | 1000 6250 | 

"Excitation | Amp. Turns | | oo | ——_— i. t— . 2 3 











Oper./Sec. 100 


Dielectric Coil to Frame 500v rms. 
Test | Contact to Contact 350v rms. 
Voltage 


Silver, General Purpose 


2 amp., 28v d-c resistive load 





Contact to Frame 500v rms. 
Coil to Coil 150-500v rms. 
Standard Resistances from 1.1 to 18,000 ohms 


Platinum Alloy A. Low-Level 


Applications up to 1 amp. 





Platinum Alloy B. Heavy Duty 


Coils Max. number of windings 8 


Applications above | amp. Max. Continuous Loading 1 watt 


Max. Continuous Current 5 amps. 


PLUG-IN SOLDER TERMINALS 


ALLIED CONTROL COMPANY, INC., 2 EAST END AVENUE, NEW YORK 21,N.Y. 


| 





Max. Ambient 85°C 


|@ ALLIED CONTROL © 





REVOLUTIONARY NEW DEVELOPMENT 


offers greatly | 


ASSURES IN EXISTING 
DESIGNS INCREASED MARGINS 
OF SAFETY FOR OVERLOADS 


—means greatly prolonged thermal life 














MAKES NEW DESIGN 
ECONOMIES POSSIBLE AT 
HIGHER TEMPERATURES 





Thermaleze, Phelps Dodge’s new film magnet wire, 
provides greatly improved heat resistance for 
short time, high temperature performance. For 
Class A windings, where unusual heat conditions 
prevail, it offers a greater safety factor against 
overloading. Good abrasion properties, excellent 
solvent and moisture resistance and good film 
flexibility readily permit Thermaleze to be sub- 
stituted for conventional film wires. 


Any time magnet wire is your problem, consult 
Phelps Dodge for the quickest, easiest answer! 
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IN CLASS ‘‘A’”’ FILM MAGNET WIRE... 


THERMALEZE 
heat stability ! 


Comparative Heat Stability —Dielectric Twist—150° C. 
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NEMA twist samples aged in air oven at 150° Centigrade. Samples taken 
periodically for dielectric breakdown—an excellent measure of thermal life. 









































PHELPS DODGE COPPER PRODUETS 
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INCA MANUFACTURING DIVISION 


FORT WAYNE, INDIANA 
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G-E Miniature VacozSeZ* Rectifiers Provide 
60,000 Hours Life; —65C to 1306 Ambient Range 


General Electric miniature Vac-u-Sel 
rectifier stacks provide outstanding ad- 
vantages in the areas of: 

@ Long life expectancy—60,000 hours 
at 35:'C 

e Broad ambient temperature range 
—65 C to 130C 

e Wide adaptability—variety of stack 
ratings to 9250 volts peak inverse. 

Vac-u-Sel is the G-E trade-mark for 
a new line of metallic rectifiers with out- 
standing electrical characteristics. 


LONG LIFE EXPECTANCY—Applications 
requiring 60,000 hours of life and more 
can be handled with assurance of highly 
dependable performance with these top- 
quality rectifier stacks. Long life is an 
inherent characteristic of these rectifiers. 
Aging (increase in forward drop) is ex- 
ceptionally low. 
BROAD AMBIENT TEMPERATURE RANGE 
All G-E miniature Vac-u-Sel rectifier 


cells are specially processed to maintain a 
high stability of characteristics over an 
ambient temperature range from —65 to 
130 C. Full voltage ratings may be used 
in all high-temperature applications, and 
current need not be derated in cases 
where shorter life is acceptable. 


WIDE ADAPTABILITY—Miniature Vac-u- 
Sel rectifiers are available in individual 
stacks rated up to 9250 volts peak in- 
verse (6500 volts RMS). Higher voltages 
may be obtained by using two or more 
stacks in series. Basic cell ratings are 2.5 
ma, 8 ma, and 25 ma (half wave). 


Vac-u-Sel rectifiers are available in a 
variety of housings. The ceramic-tube 
and metal-tube housings are hermetically 
sealed. Military specifications on pro- 
tective coatings are met by applying a 
special finish to the Textolite* tube stacks 
at additional cost, and by potting (seal- 


ing). Special housings can be offered for 
large-quantity applications. 


PROMPT SERVICE—Immediate attention 
to any proposition can be obtained by 
contacting your nearest G-E Apparatus 
Sales Office, or by writing Section 461-37, 
General Electric Co., Schenectady 5, N.Y. 


*Reg. Trade-mark of the General Electric Co. 





VARIETY OF HOUSINGS available for Vac-u- 
Sel rectifiers. 1) Metal-clad casing, 2) Tex- 
tolite tube, 3) Ceramic tube, 4) Nylon tube, 
5) Slotted Textolite tube. 
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ALL HEAD STYLES * ALL METALS 


PRECISION PRODUCTS— Central Screws with standard external, 


internal, countersunk or helical washers are supplied as single pre- 
assembled units with Phillips Recessed, standard slotted and clutch 
head screws—all head styles and all metals. With predetermined 





=- = spring action and a free spinning position on the shank, they drive 
O right and stay tight! 

SALES ENGINEERING — The Central factory-trained man nearest 
you will gladly assist with your lockwasher assembly problems. He 
qualifies through long experience to recommend the correct Sems 
Lockwasher Screw that will, in each instance, insure a speedy, efficient, 
low-cost vibration-free assembly. 


3 COMPLETE FACTORY STOCKS Fast deliveries of Central’s 


x Sems Screws and other standard items in Central’s complete line of 
x fasteners are available f.o.b. from Chicago, Keene, N.H., and Los 
Angeles. Write—wire—phone—teletype now. 


KEENE, NLM. 





CHICAGO, HLL 


ov Can Depend on Central 


ACC Tike 


350) SHIELDS AVE.. CHICAGO 9, ILLINOIS 
3028 E. ELEVENTH ST.. LOS ANGELES, 23 CALIF. © 149 EMERALD ST., KEENE, N.H 


MICRO SWITCH Precision Switches 
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DO YOU NEED 
a really small switch— 
a subminiature-with 


LONG LIFE 
‘HIGH CAPACITY 
RELIABILITY 
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| The newest Subminiature — 
| @ sealed switch that is environment-proof 


Environment-proof: 
ce Switching element is completely sealed within the corrosion- 
© vb resistant aluminum housing. The elastomer seal is bonded to 
yor both the pin plunger and the metal housing. The switch element 
is embedded in an epoxy casting resin which also seals the leads. 






Light weight—small size: 
Unit is 74” long and 11/32” thick. Weight is .03 oz. 





HIGH CAPACITY 


Wide temperature range: 
Designed to give trouble-free operation in a temperature range 
of from minus 65° to plus 180° F. 


High electrical rating: 


i = Electrical rating is 30 volts d-c, 2.5 amperes inductive, 4 am- 
ae 4iry peres resistive. Maximum inrush, 15 amperes. 
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Reliability of MICRO SWITCH products, whether ruggedly 
housed switches for control of heavy machinery or extremely 
small and delicately adjusted, has made these switches first 
choice of designers of equipment where component failure 
cannot be tolerated. 


Ability of MICRO SWITCH engineering to design such a 
switch as the Subminiature has made possible streamlining 
of many hitherto cumbersome products. The MICRO SWITCH 
Subminiature is not only extremely small and light, but 
offers long life, high capacity and reliability unequalled in 
a switch of this size. 


MICRO SWITCH goes further than that. We have developed 
an extremely wide variety of housings, actuators and assem- 
blies of these small switches which permits them to be easily 


usable in a wide range of applications. 


MICRO SWITCH provides a complete line of 
extremely reliable, small-size, high-capacity, t ¥ : 
Snap-action precision switches and mercury Bs, 


switches. Available in a wide variety of sizes, 


shapes, weights, actuators and electrical char- A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 
In Canada, Leaside, Toronto 17, Ontorio * FREEPORT, ILLINOIS 


acteristics. For all types of electrical controls. 


A complete line of snop-action and mercury switches 


For full information 
on MICRO SWITCH 
Subminiature switches 
—write for Catalog 75 today 


There are always new switches and new assem- 
blies on the drawing boards and on test at 
MICRO SWITCH. To call MICRO SWITCH first is the 
short cut to the latest in switch development. 
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GLASS REINFORCED PREMIX MOLDED PARTS 





GLASS REINFORCED LAMINATE SHEET 
INSULATION 






GLASS REINFORCED EXTRUDED STRUCTURAL 
i 


SHAPES 
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*An exgiusive product of the Glastic Corporation 
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(GLASS REINFORCED PLASTIC) 





THE SYMBOL OF RELIABLE PROTECTIVE 
INSULATION IN THE ELECTRICAL INDUSTRY 


For stability, heat resistance and ruggedness, Glastic® is becoming 
recognized as one of the finest insulating materials available. At 
lower cost, Glastic provides equipment manufacturers with increased 
performance ratings. 

If your problem is obtaining or maintaining leadership, this new 
and accepted material can give you the competitive advantage 
you are looking for today. The Glastic Corporation offers a com- 
plete understanding of electrical design problems, combined with 
the “know-how” of glass reinforced plastics, to help solve your in- 
sulating problems. 


Glastic is available in three forms . . . custom molded parts, lami- 
nated sheet, and extruded structural shapes . . . to meet your specific 
requirements. Glastic engineers stand ready to assist you in every 
phase of insulating problems. Please call on us . . . at no obligation, 
of course. 


SPECIFY GLASTIC FOR CLASS ‘’B’’ INSULATION AT CLASS ‘‘A’’ PRICES 


For full information on how Glastic can help 
solve insulating problems, send for literature. 


THE GLASTIC CORPORATION 


1823 East 40th Street * Cleveland 3, Ohio 
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can “hush-hush” be overdone? 













As semiconductor specialists we often receive such sketchy mate- 
rial from companies engaged in classified work that no one can 
help them much. 

This might possibly hoodwink an enemy but it certainly delays 
design and manufacturing progress on guided missiles or what- 
ever the defense project may be. 

Naturally, occasional circuits are dead giveaways from which 
competent engineers could design a complete assembly — just as 
paleontologists might reconstruct a dinosaur from a 
single bone. Yet this is remote. 

We at Radio Receptor don’t suggest anyone vio- 
late security. Just see that when you present us with 
a problem requiring skillful use of semiconductors, 
you supply all the background information neces- 
sary for our proper understanding of it ... even 
though that might mean getting special clearance. 
Then, we can go to town on your problem! 








> GLASS DIODES 
Gold bonded germanium types. 
Silicon alloyed junction types. 


> HERMETICALLY SEALED PNP JUNCTION TRANSISTORS 
> SILICON AND GERMANIUM POWER DIODES 
Pm SELENIUM RECTIFIERS 





Semiconductor Division 


| 
RADIO RECEPTOR COMPANY, Inc. | 
In Radio and Electronics Since 1922 

SALES OFFICES: 251 WEST 19TH STREET, NEW YORK 11, N. Y., WATKINS 4-3633, FACTORIES IN BROOKLYN, N. Y. | 
| 


OTHER PRODUCTS OF RADIO RECEPTOR FOR GOVERNMENT AND INDUSTRY 


RADAR, NAVIGATION AND COMMUNICATIONS EQUIPMENT ¢ THERMATRON 
INDUSTRIAL ELECTRONIC HEAT SEALING GENERATORS AND PRESSES 


Reliable 
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ATTRACTIVE... FLEXIBLE 


lower cost cord set for 
room air conditioners 





The new General Electric SPT-3 cord set fills a long-felt 
need in the room air conditioner field. It is thin, smooth, 
more flexible, and costs less than present unwieldy round- 
jacketed cords. 


SPT-3 cord set is made of thermoplastic insulating ma- 
terial, with the green grounding conductor nested between 
the other two conductors. When the cord is ripped the green 
conductor immediately becomes exposed. The SPT-3 cord 
set is available in any color you need in the popular 14 AWG 
and 16 AWG sizes. An added feature is a newly-styled plug 
with area provided for imprinting manufacturer’s name. 


WHY GENERAL ELECTRIC? 


General Electric offers you outstanding product develop- 
ments like the SPT-3 cord set. And our exceptional pro- 
duction capacity and flexibility give you fast, dependable 
delivery even on special items that are not stocked. For 
further information on SPT-3 room air conditioner cord 
sets, write the Accessory Equipment Department, General 
Electric Company, Bridgeport 2, Connecticut. 


Progress !s Our Most Important Product 
GENERAL @@ ELECTRIC 


EDGE VIEW—ACTUAL SIZE 





) COST 


—_ CAPACITY 


SAVE DOLLARS ON INITIAL COSTS 


With 9 magnetic starters to select from you won’t have 
to throw away money on expensive starters that are too 
large for the job. You save on one or a dozen starters... 
up to 25% in starter costs. For proof, compare prices ot 
the Furnas Electric series YE starters with average size 2. 


CONSERVE VALUABLE SPACE 


Furnas Electric makes more stock sizes of starters in the 
1-50 hp range than any other control manufacturer. By 
selecting the exact size starter for your service require- 
ments you'll pick a starter that is more compact. Ona 
10 hp application, for example, you would select a type 
YE starter instead of the size 2 starter that is about 40% 
larger. 


MATCH YOUR STARTER TO THE JOB 


Many in-between sizes in the broad Furnas Electric starter 
line will help meet most of the full range of your control 
requirements. Now you can pick a motor control that is 
best suited for the particular service conditions . . . with 
no wasted capacity. 

DRUM CONTROLLERS... 

a thousand styles from 1 to 10 hp, 

110-550 volts. Models available Furnas Electric Company offers over 2700 

with thermal overload protection. items of motor control. Included are Foot 
Switches, Master Switches, Limit Switches, 
control panels and other special controls for 
all industries. 


PRESSURE SWITCHES . . . 7 the / 
> 
1 to 5 hp, 110-550 volts, for Ye , 
automatic control of motors on air 
compressors and water systems. 
Field-proven for long life and Send for your copy of the 140-page 
28 Furnas Electric catalog today. 
durability. Write to Furnas Electric Company, 
1024 McKee Street, Batavia, Illinois 
aggrecan ae or contact your nearest Furnas 
~ sales representative. 
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.|.RUN AT FULL SPEED- 


;} in this Ra M motor! 


They're still in perfect condition 
because they’re extra large 


No motor bearing was ever submitted to 
a tougher test! We mounted a five-pound 
weight —2 inches off-center —on the shaft 
of a standard R & M “All-Weather” 
Motor, then turned on the switch. As you 
can imagine, that motor practically 
turned handsprings with over 1,000 
pounds of centrifugal force being placed 
on the bearings. It must be recognized 
also that this is all side-strain on the 
bearings. After twelve solid hours of this 
punishment, the R & M bearings were 
found to be in perfect condition! 
Here’s a dramatic example that shows 


how extra-large, fully sealed R & M bear- 
ings pay off in rugged service. By ‘‘extra 
large’’ we mean bigger diameter than you 
usually find in a motor bearing... 
double-row race width... bigger balls 
that withstand greater load. 

You’d never treat a motor this way, of 
course. But, in terms of years of service, 
a bearing with stamina like this is a 
bearing you can forget. We build oversize 
bearings into all R & M ‘“‘All-Weather”’ 
Motors—at no extra cost to you—as just 
one more precaution against any chance 
of failure later on. 


From Ef to ZOO Horsepower... 
if it’s an R&M, it’s the Right Motor! 


Explosion-proof totally 
Frequency converters and enclosed fan-cooled 
alternators, 22 to 15 kw. 1 to 40 hp. 


Direct current Capacitor single-phase 
motors | to 72 hp. motors 1 to 15 hp. 


ROBEWIME 2 MAVENS, ie. 


SPRINGFIELD 99, OHIO * BRANTFORD, ONTARIO 


Mail the coupon today—for more information 
® on the finest motor your money can buy! 


Robbins & Meyers, Inc. 

Springfield 99, Ohio 

Please send illustrated Integral Horsepower Motor 
Catalog, showing all the extra features of R & M 
*‘All-Weather’’ Motors that are furnished at a 
standard motor price. We are also interested in: 
|_| Explosion-Proof Motors 

[ ]-Totally Enclosed Fan-Cooled Motors 

[_] Capacitor Single-Phase Motors 

[-] Frequency Converters & Alternators 


EM 


Name : eee WN cect 


Company 


Address 


City Zone A isicinicnaetininen 


"All-Weather" is an R & M trademark 





Rs Mi motor Parts AT WORK 


A prominent passenger car manufacturer gets eleven times more 
chassis per gallon—reducing paint and production costs substan- 
tially —with the efficient, high-quality electrostatic paint spray 
process of the Ransburg Electro-Coating Corp., Indianapolis, 
Ind. Robbins & Myers polyphase motor parts are utilized to 
atomize the paint spray in an electrostatic field. The spray is at- 
tracted to the products, which are grounded through the hanger, 
producing a high degree of uniformity of finish. 


Rugged rotor and stator for a polyphase portable tool. The rotor 
consists of squirrel cage, embedded in laminated core with bars 
and end rings of copper, brazed or welded together. The stator 
has a high-grade silicon steel core with top-quality rag paper 
used to insulate the coil from the core. The finished winding is 
taped and thoroughly impregnated with high-grade synthetic 
resin base varnish to assure trouble-free operation with minimum 
danger of short circuits and grounds. 


ROB EINE < WAVES 1c. 


MOTOR DIVISION: SPRINGFIELD 99, OHIO * BRANTFORD, ONTARIO 
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Fractional & Integral h.p. 
Motors & Generators 
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Hectric & Hand Propellair Industrial 
Hoists & Cranes Ventilating Equipment 
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Ra Mi specialists INTEGRATE 





MOTOR AND MACHINE DESIGNS... 


Many factors must be considered in de- 
signing a new motor-operated product that 
will perform its intended functions accu- 
rately, economically, and with a low main- 
tenance and failure rate. Much depends on 
the proper correlation and integration of 
motor and machine designs. A special 
knowledge of motor application can be 
valuable to you. Robbins & Myers motor 
design specialists can help you solve these 
problems, to whatever extent you desire. 

The exact motor for your machine is 
worked out quickly and accurately, with 
systematic methods of designing motors. 
‘This might include, for example, the use of 
R & M’s unique “Electrical Slide Rule.” 
Electrical equivalents can be set up on the 
slide rule to simulate the conditions under 


Portable Saws Routers 

Drills Screw Drivers 
Nibblers Pumps 

Lock Mortisers Compressors 

Valve Grinders Hones 

Vacuum Cleaners Business Machines 
Fans Cast Cutters 
Sanders Food Mixers 





R&M MAKES BOTH! 
Fractional-horsepower 


motors and parts... 
from 1/200 h.p. 


. RaM “All-Weather”* with 


Integral-horsepower 





Springfield 99, Ohio 


information on: 


Universal Motors 





Capacitor Motors 


R & M “All-Weather’’ 
—up to 200 h.p. 


motors; famous 


ror 
Geet, 


oOo &ood 


sealed bearings. 
Up to 290 h.p. 


Please have a 
Motor Specialist call 


Re 


*** All-Weather’ isan R & M trademark 
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TO ASSURE HIGHEST PERFORMANCE 


RaM MOTORS AND MOTOR PARTS POWER 
MANY TYPES OF EQUIPMENT, SUCH AS... 


Robbins & Myers, Inc., Motor Division, 
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which the motor must operate in your 
product. By this method we are able to 
investigate hundreds of different design 
possibilities, assuring the best motor for 
the job. 

In some cases the answers point to a 
standard motor. And here, R & M offers a 
wide variety of types and sizes of complete 
motors or matched motor parts. 

In other cases special motors are in- 
dicated. R & M is equipped to do a fast, 
thorough, economical job of custom-de- 
signing a motor that’s exactly right for 
your product. 

Don’t settle for an ‘off-the-shelf’? com- 
promise. Standard or custom-designed, 
R & M will get you the right answer quickly 
—with no obligation! 





Nut Setters Hedge Trimmers 


Hammers Lawn Mowers 
Polishers Oil Burners 

Planers Surgical Instruments 
Portable Grinders Grease Guns 

Sirens Vibrators 


Die Sinkers 
Waxers 


Advertising Devices 
Ventilating Equipment 





This coupon will bring you prompt information. ae 


Product we 
manufacture: 


Please send me, without obligation, 


Name 


Motor Parts for Portable Tools 


Title 


Company 


Street 


City & State 
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YNAMATIC 


How it Works — What it Does — 
Why it’s Better 


Increased production, reduced costs, improved quality 
of product, and more complex processing techniques 
demand an ever increasing use of stepless adjustable 
speed drives. Dynamatic eddy-current equipment in 
one form or another attains these objectives. 


Dynamatic Ajusto-Spede® Drives, Air and Liquid 
Cooled Couplings, Air and Liquid Cooled Brakes, 
Absorption, Motoring, and Universal Dynamometers 
operate on the same basic electro-magnetic principle. 


A typical installation pictorially illustrates the sim- 
plicity and minimum components required to obtain 














controlled adjustable speed. 


Basic Principles of Operation 


MAGNETIC LINES OF FORCE 
FLOW THROUGH IRON RING 







IRON RING 


DIRECT CURRENT 


The transmitting of torque by Dynamatic 
eddy-current devices is based upon a 
simple magnetic principle easily demon- 
strated by the physics experiment, using 
a horseshoe magnet, iron filings, and a 
piece of cardboard. If several unmagnet- 
ized soft iron bars in the shape of a U, 
illustrated in the above drawing, are in- 
serted in an insulated coil of wire, the 
bars will become magnets when direct 
current flows through the coil. Strength 
of the magnetic field is determined by 
the current flowing and the number of 
turns in the coil. By adding a solid ring 
of soft iron, encircling the poles of the 
electromagnets, the magnetic lines of 
force will flow through the ring. The basic 
construction of all Dynamatic eddy-cur- 
rent rotating equipment is then simulated. 


The illustration shows magnetic lines of 
force with no relative rotation between 
the ring and magnets. When the field 
assembly (magnets and coil) is rotated 
mechanically, the iron ring separated 


ai ae 
DYNARATIC 


34 


from it by a nominal air gap remains 
stationary until current is applied to the 
coil. With the coil energized, mechanical 
rotation of the magnets produces move- 
ment of magnetic flux in the ring, creat- 
ing eddy-currents in the ring. These in- 
duced currents develop a second magnetic 
field. Its strength is determined by the 
strength of the primary field and the rela- 
tive speed difference (slip) between the 
two members. In the eddy-current cou- 
pling, attraction of these two fields cause 
the ring to follow the field magnets in 
rotation. When the coil current is varied, 
the eddy-currents will be proportionately 
affected, and torque produced at the out- 
put shaft will be similarly changed. 


A typical eddy-current coupling torque 
curve with rated excitation and additional 
curves with reduced excitation is shown. 
In the same figure, a constant torque and 
fan torque load curve is plotted. Excess 
torque, which is a measure of accelerating 
capacity, is indicated. The Dynamatic 
coupling transmits this torque from a 
driving member, that may be either the 
drum ring or field magnets, to a driven 
member without mechanical contact. 


Because of the extremely small excitation 
requirements, Dynamatic units lend them- 
selves readily to electronic or magnetic 
amplifier control. 


By taking advantage of the very high 
amplification factor of these controls, the 
largest couplings can be easily and con- 
veniently controlled with a small adjust- 


3300 FOURTEENTH AVENUE 


ing potentiometer. The voltage output 
of a permanent magnet alternator mounted 
on the coupling output shaft varies di- 
rectly with the shaft speed. This variable 
voltage signal modulates the control, 
automatically maintaining the selected 
speed of the coupling output shaft, within 
close limits, over a wide speed range. 
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Other features are easily incorporated 

constant tension, controlled acceleration, 
threading, jogging or inching, torque 
limit, speed matching, and many others. 


The relative simplicity, smoothness of 
operation, accuracy, ease of control and 
low maintenance of Dynamatic eddy- 
current equipment are factors meriting 
serious consideration of this type of 
equipment on almost all adjustable speed 
applications. 


A free copy of the Dynamatic General 
Bulletin describing eddy-current equip 
ment in more detail is available. Write 
for your copy. 


DIVISION © EATON MANUFACTURING COMPANY 


KENOSHA, WISCONSIN 


ELECTRICAL MANUFACTURING 
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Editorial 


Founder Celebrates 25 Years’ | 


Service To Silicone Industry 
In 1930, Dr. J. F. Hyde first started his 
investigations into the field of organo- 
silicon chemistry. His work, which pre- 
ceded that of any other chemist in this 
country, led to the first commercial pro- 
duction of silicones. 





Frank Hyde received a master’s degree in 
chemistry from Syracuse University in 
1924. He then enrolled in the graduate 
school of the University of Illinois and 
received his Ph.D. 
in organic chem- 
istry in 1928. To 
pursue still further 
his interest in basic 
organic chemistry, 
he spent two years 
as a post Doctorate 
Fellow at Harvard 
University under 
Dr. J. B. Conant. 





DR. J. F. HYDE 
Hyde’s work in the field of silicone chem- 
istry began the day he was hired by Dr. 


E. C. Sullivan of Corning Glass Works 
in 1930. His first project was to explore 
the possibility of incorporating organic 


chemical groups into glass compositions to 
increase their shock resistance and flexi- 
bility. His investigations led deep into the 
work done by Prof. F. S. Kipping of 
Nottingham University (England) in the 
field of organosilicon chemistry. Applying 
his creative imagination to Kipping’s find- 
Hyde produced silicone polymers 
with the very properties that so rapidly 
propelled the silicones into almost every 
phase of American industry. 


ings, 


Frank Hyde carried on basic exploratory 
work in the silicone field at Corning until 
1951. He then transferred his laboratory 
to Midland, Michigan, to be closer to 
actual silicone operations at Dow Corning 
Corporation where he continues to apply 
his research ability to producing more 
and better silicone products. 


\t this time, many people join us in saying: 
CONGRATULATIONS TO THE MAN WHO 
WAS FIRST IN THE WORLD TO PRODUCE 
A USEFUL SILICONE AND ON WHOSE 
WORK AN INDUSTRY WAS FOUNDED 

DR E C SULLIVAN 





ALLIS-CHALMERS ANNOUNCES ALL-SILICONE-RUBBER 


INSULATION FOR LARGE MOTORS AND GENERATORS 


Allis-Chalmers Manufacturing Co. has 
announced development of the first all- 
silicone-rubber electrical insulating system 
for large motors and generators. Known 
as Silco-Flex, this new Class H insulation 
increases the life and efficiency of rotat- 
ing electric machines by providing greater 
overload protection and maximum 
tance to abrasion, moisture, 
and vibration. 


resis- 


shock 


Made with Silastic, the Dow Corning sili- 
cone rubber, Silco-Flex is dielectrically 
superior to all types of resinous insula- 
tions. For example, the time-voltage 
curves in Figure 1 show that the silicone 
rubber system is remarkably constant com- 
pared with a resin bonded mica combina- 
tion. Breakdown strength of the mica 


combination drops from about 127 to 27 

kilovolts while the breakdown strength of 

Silco-Flex only decreases from 145 to 90 

kilovolts after exposure to the same vol- 

tage stress for the same length of time. 
FIGURE 1 





PEAK 


-KILOVOLTS 





The dielectric life of the all-silicone- 
rubber system, after accelerated aging at 
250C, is far better than that of any con- 
ventional insulating material. As shown 
in Figure 2, dielectric strength of 1/16 
inch slabs cured 24 hours at 250 C remains 
practically constant over a temperature 
span ranging from 0 to 250C. Dielectric 
constant decreases gradually from 3.2 at 
zero to 2.2 at 250C. 

FIGURE 2 
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In manufacturing Silco-Flex insulated 
stator coils, Silastic is applied to the 
conductors and vulcanized into a homo- 


geneous mass by the application of heat 
and pressure. This produces a continuous 
and impervious dielectric barrier which 
provides a flexible, moisture and heat re- 
sistant wall over the entire coil structure 
including leads. 
Previous use of silicones in rotating elec- 
tric machines has been generally limited to 
(Continued pg. 2 
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DOW CORNING 


CORPORATION 





DOW CORNING 
PUBLICATIONS 

ON NEW 
DEVELOPMENTS 

AND TECHNICAL _& 
DATA 


Temperature stable pressure-sensitive silicone 
adhesives that stick to almost any material, can 
be applied and retain useful bond strength at 
temperatures from —100 to 500 F. Uses include 
bonding ssilicone treated electrical insulating 
materials and as a temporary bond to facilitate 
assembly of small parts prior to mechanical 
installation. No. 171 


& 


Dow Corning 220 Fluid, a special silicone fluid 
for sound transducers, has sound transmission 
characteristics similar to those of water, a freez- 
ing point below —65 F, and a flat viscosity- 
temperature slope. Dielectric strength is 200 volts 
per mil; volume resistivity is 10° ohm centimeters. 

No. 172 

cs 


Dow Corning Silicone Defoamers kill foam in 
a variety of products and processes without risk 
of contamination. Effective concentration range 
from 0.1 to 200 parts per million. Properties and 
typical applications are described in a new, 
informative reference brochure. No. 173 


Liquid springs and shock absorbers, subject to 
constant recycling, have a modern design 
potential in a new silicone fluid, compressible 
up to 12% at 20,000 psi. Recently published 
data sheet provides detailed property informa- 
tion and outlines advantages of using Dow 
Corning F-4029 Fluid. No. 174 


Lightweight electrical and electronic parts with 
excellent heat and moisture resistance, high 
mechanical strength and good dielectric proper- 
ties can be produced with Dow Corning 301 
Molding Compound. Heat distortion tempera- 
ture of molded parts is greater than 900 F; 
flexural strength is 12,000 psi. No. 175 


Silicone products most widely used, are indexed 
by type of application, in the 1955 Reference 
Guide to Dow Corning Silicone Products. A brief 
but comprehensive 8-page summary is given of 
the properties and applications. With increasing 
effort devoted to product improvement and cost 
reduction, such a reference guide to this remark- 
ably stable group of engineering materials be- 
comes increasingly important to design, produc- 
tion and maintenance engineers. No. 176 


icone News 





Silicone Paints Keep Home Incinerators 
Looking New Through Years Of Service 


Long-lasting attractiveness is vital to the 
continued sales success of any product 
made for household installation. In the 
case of home incinerators, this feature 
requires a finish that will retain its origi- 
nal color and high gloss for years even 
though combustion chamber temperatures 
occasionally reach 750 F. Calcinator Cor- 
poration of Bay City, Michigan, pio- 
neer manufacturer of home incinerators, 
achieves this important sales advantage 
through the use of silicone-based paints. 


Early in 1952, Calcinator designers re- 
placed the organic gray wrinkle finish on 
their standard model with a metallic brown 
modified-silicone coating. Today, the origi- 
nal units still look factory-fresh and are 
expected to retain their new appearance 
through many more years of service. 


Calcinator’s newest model is a _ brilliant 
white, chrome-trimmed unit that makes an 
attractive addition to any kitchen. Because 
silicone based finishes “beat the heat” and 
stay beautiful much longer, they are help- 
ing to move the home incinerator from 
the basement to the housewife’s elbow. 


The use of silicone-based finishes has made 
Calcinator incinerators the only unit on 





ALLIS-CHALMERS ag Continued ) 
silicone resin binders in combination with 


glass and mica. This combination pro- 
vides the exceptional thermal endurance 
and moisture resistance characteristic of 
all silicone insulations, but it lacks the 
flexibility and resilience of silicone rubber. 


Silco-Flex insulation is expected to change 
many of the motor application practices in 
the utility and industrial fields. In power 
plant induced draft fan motors, for 
example, the abrasive effect of atmosphere- 
borne cinder and fly ash will have little 
effect on the resilient all-silicone-rubber 
system. Motors in cement, ore crushing 
and similar installations will retain high 
overload capacities despite reduced ventila- 
tion resulting from dust accumulation in 
ventilating passages. 





the market with complete Underwriter’s 
Approval. Calcinator uses Glidden’s 
Nubelon-S, diluted 2 to 1 with 30005 
Nubelon-S Solvent. Entire casings are 
5-stage phosphate treated, sprayed and 
baked 20 minutes at 450 F. No. 170 


The all-silicone-rubber system will also 
bring new production and maintenance 
economies to industries with extreme mois- 
ture or corrosion problems. In the chemi- 
cal, paper, food and similar industries, for 
example, applications that formerly re- 
quired totally enclosed motor frames may 
now be supplied more efficiently and eco- 
nomically with Silco-Flex insulated semi- 
protected or open type frames. 


Allis-Chalmers is already building large 
Silco-Flex insulated machines in the 
2300 and 4000 volt class. These will be 
priced on the same basis as previous units 
constructed with resinous Class H_ insula- 
tion. A-C engineers also expect to extend 
the advantages of the all-silicone-rubbe 
system to a wide range of high and low 
voltage rotating equipment. No. 169 





Dow Corning Corporation, Dept. 4506, Midland, Michigan 
Please send me: 169 170 171 172 ~=—-173 
174 175 176 
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TO KEEP THE SUDS OUT OF GEARS 





: The part: Agitator post seal made of C/R Sirvene (syn- 
y thetic rubber) in MAYTAG’s new supermatic washer. 
: Its job: To keep hot water, soap, and detergents out of 
|- 
the power mechanism. Especially compounded and 
e : molded to exact specifications, its coated nylon face does 
; 
e i this job dependably —for life. Economical, easy to install, 
a and effective, this Sirvene part is another typical ex- 
\- ample of how C/R Sirvene serves industry better. 
d 
. Tal ide ek me el dt me teed 
A WHENEVER you need a flexible molded part, custom- 
W i developed and precision made in production quantities, 
pe P P q 
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you need C/R Sirvene. Write us for your copy of 
““Engineering with Sirvene.” 1 | 


CHICAGO RAWHIDE MANUFACTURING COMPANY | 


1301 Elston Avenve S'/RVENE DIVISION Chicago 22, Ilinois 
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IN CANADA: MANUFACTURED AND DISTRIBUTED BY SUPER OIL SEAL MFG, CO., LTD., HAMILTON, ONTARIO 
EXPORT SALES: GEON INTERNATIONAL CORP,, GREAT NECK, NEW YORK 


Other C/R pr Deg E emmeenennenes 








Oi Seals: Shaft and end face seals for all types of lubricant retention and dirt exclusion * Conpor: Controlled porosity mechan- 
ical leather packings and other sealing products * Sirvis: Mechanical leather boots, gaskets, packings and related products. | 
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Regardless of the complexity of modern switchgear, current doesn’t begin 


to flow nor shafts to turn until the electrical contacts are closed. 


During the past 30 years, ever increasing demands have been placed 
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upon these small, unseen, vital components. The fact that 
electrical contact reliability is taken for granted is conclusive proof 


of how well they perform. 


Chances are, Fansteel has already completed the research—has already 
perfected the contact material and design best suited for your 


product. And 30 years of experience, certainly, is yours for the asking. 





Consult with Fansteel, and start right! 
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A reference text 


Since 1914, World’s Largest Producer of Electrical Contacts for engineers 
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ELECTRIC MOTORS 


eee the choice of leaders 
in industry 


View with endplate removed showing terminal 
board on which thermal protector and quick- 
break switch are mounted. Note thickness of 
steel frame which has been machined for 
accurate endplate fit. Rigid base is welded 
directly to the frame. 


Inside view of sleeve ‘bearing endplate with 
seal removed to show felt packing used for 
lubrication. In addition to the continuous strip, 
a@ spring-loaded piece of felt makes constant- 
Pressure contact with the shaft through an 
opening in the top of the bearing. 


TYPE RB SPLIT-PHASE 


Inside view of a sleeve 
View from front end of Type RB bearing endplate with 
motor shows how motor is se- F - seal in place. End- 
cured in the base by means of ‘ plates are provided 
latches. The terminal board with ample ventilat- 
cover can be opened as shown ing openings, all lo- 
or removed entirely by merely cated below the 
loosening the two screws which centerline fo 
hold it in place. dripproof con- 

struction. 
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More compact capacitor-start and 
split-phase motors— 4 hp and below— 


that help the design engineer th 3 tight spor! 


For design engineers who've been looking for efficient fractional horsepower 
motors with less bulk ...here’s good news! 


Now, you can get smaller, more compact Wagner capacitor-start and split- 
phase fractional horsepower motors with many new added features such 
as 4 new endplate design, a new lubrication system and a new terminal 
board and switch location. 


Yet these re-designed motors retain all of the proven features that have made 
Wagner motors famous for quality for more than 60 years. 


BUT CHECK THESE NEW FEATURES 


NEW ENDPLATE DESIGN—Endplates are flatter, shallower, with no protruding 
oil reservoir, terminal board housing or protector compartment, making 
possible a reduction in the length of the motor. Ample ventilating openings 
are located below the centerline for dripproof construction. 


NEW LUBRICATION SYSTEM PERMITS ALL-ANGLE MOUNTING—Sleeve bearing 
motors are oil lubricated by means of felt packing, cut to specified shapes 
and inserted in a specially designed bearing housing. This method insures 
a constant supply of oil to the bearings at all times, no matter how the 
motor is mounted. 


NEW TERMINAL BOARD AND SWITCH LOCATION—The terminal board is 
mounted inside the stator frame, making possible a more compact motor. 
The quick-break switch and the thermal protector are fastened to the 
terminal board to eliminate all internal connections to the endplate. 


When you specify Wagner Motors— you get the advantage of a liberal 
warranty ... of nationwide service facilities, with on-the-spot service, replace- 
ment motors and parts available from 24 Wagner-owned Service Branches 
and more than 850 Authorized Service Stations. You can choose from a 
wide variety of types and sizes — singlephase or polyphase — from 1/125 to 
400 horsepower. 
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ELECTRIC MOTORS @ TRANSFORMERS @ INDUSTRIAL BRAKES 


AUTOMOTIVE BRAKE SYSTEMS 


— AIR AND HYDRAULIC 
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In motor starting capacitors 











specify 








S» cc IS* 0 AB 


ot 











It pays to be particular about the motor starting capacitors 
i you select for your air conditioners, washers and other 
appliances. For this is strenuous service, where humidity, 
vibration, high temperatures and severe starting cycles place 
a heavy burden on this vital component. 
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Mallory Motor Running Capacitors 
help your cost reduction program 
Mallory AC motor starting capacitors are designed to give 
the best in performance. The series wound construction used 
on Mallory ratings above 165 volts reduces electrical stress 

. provides long. life at high voltage. Their plastic case... 
pione ered by Mallory... effectively protects against the 
effects of humidity, and affords improved heat dissipation. 


A new type of internal construction 
now makes it possible for Mallory 
to offer motor running capacitors in 
popular ratings at substantially 
decreased price ... and at the same 
high seniienie of quality and per- 
formance. Impregnated with 
Mallotrol A*, these compact units 
are rated for continuous duty up 
to: i"? CG. 


Through exclusive manufacturing techniques, Mallory motor 
starting capacitors are made to closer tolerances than indus- 
try standards demand ... to assure you of maximum torque 
and uniform cut-out timing for your motor. New spring 
steel mounting brackets afford quic k, simple mounting either 
on or off the motor. 


New combination units, comprising 
a starting capacitor (for a compres- 
sor) and a running capacitor (for a 
fan motor), give the advantages of 
smaller size and lower price than 


two individual units. Mallory research has been responsible for notable improve- 


ments in length of life, size reduction and economical mount- 
ing methods—resulting in capacitors of maximum value 
and dependability. For technical facts, write or call us today. 





*Trade mark 














Expect more...Get more from MALLORY 


Serving Industry with These Products: 





P.R.MALLORY & CO. inc 






Electromechanical— Resistors ¢ Switches ¢ Television Tuners @ Vibrators 
| Electrochemical— Capacitors ¢ Rectifiers ¢ Mercury Batteries 
i Metallurgical — Contacts ¢ Special Metals and Ceramics ¢ Welding Materials 


MALLORY & CO Inc., INDIANAPOLIS 6, INDIANA 
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COMPRESSION 
TYPE 
wie CND SEALS 


BINS FOR HERMETICALLY SEALING 
ALL RIGHTS CONDENSERS, RESISTORS AND 
at NV 4p) OTHER TUBULAR COMPONENTS 




































E-1 standardization now makes it possible to 
offer designers and engineers the economy of 
standard components in a wide selection of types 
and sizes. These rugged compression type end | 
| 


























seals are available in a broad range of dimensions, 
in either flared tube or pierced terminals, with single 
or multiple lead terminations. Inquiries invited. 


-heres how 


COMPRESSION 
CONSTRUCTION 
PROVIDES THE 
TIME-PROVEN 
LASTING SEALS 


In this exclusive E-I 
compression construc- 
tion, the glass remains 
under constant com- 
pression and is there- 
fore extremely strong. 
These seals possess ex- 
traordinary immunity 
to shock, vibration and 
pressure changes. For 
all practical purposes 
E-1 Compression Seals 
are indestructible. No 
special skill is required 
to apply and assembly 
is rapid as all metal 
parts are tin dipped 
for easy soldering. 


E-I Leadership— in the field of 
hermetic sealing assures dependability, economy and fast delivery ... 
specify E-I for multiple headers, octal plug-ins, transistor bases and 
closures, sealed terminals, end seals and color coded terminals. a 


ELECTRICAL INDUSTRIES 


Division of Imperex Elechonics Corporation » 44 SUMMER AVENUE, NEWARK 4, NEW JERSEY 
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Silentbloc vibration and shock mountings - 
Silentbloc bushings - Silentbloc bearings - Oil & 
hydraulic seals - Bonded to metal rubber parts - 
Hydraulic brake parts - Metal stampings- Extruded 
& molded rubber - Extruded plastic - Polyester 
glass laminates - Sponge rubber + Glass run 
channel - Vibrex® fastners. 


General Tire’s Industrial Products 
Division can help you control vi- 
bration right at the design stage. 
A new comprehensive design guide 
on Silentbloc motion control prod- 
ucts offers data which enables you 
to choose a pre-tested unit for your 
particular product. 

Silentbloc rubber-in- metal 
mounts and bushings soak up vi- 
bration and shock and correct 
misalignment for years with no 
measurable fatigue. 

If your problem is out of the 
ordinary, General will build a 
Silentbloc mount to your exact 
specifications. 

For free Silentbloc vibration 
guide write to The General Tire 
& Rubber Company, Industrial 
Products Division, Dept. E, 
Wabash, Indiana. 


* From Mans to Products m Plastics and Rubber 
These are General Tire Industrial Products e THE \ 


WABASH TCRBIAMA 
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Loox.....ro Trangitron 


SILICON RECTIFIERS AND DIODES 




























designed for specific applications 


SILICON POWER RECTIFIERS 


Specifications and Ratings at 125°C 
Rated for 125°C operation, HIGH POWER TYPES MEDIUM POWER TYPES 


Transitron’s silicon rectifiers pive | tac piv. 
(volts) (amps) TYPE (volts) 
400 


provide high power handling 
50 10 
100 7 






ability and reliability at high 
temperature. They are specif- “ 

ically designed for magnetic oe 
amplifier and power supply 
applications. Send for Bulle- 









j bl 9 * Peak Recurrent Inverse Voltage at full load 
tin TE 1321. ** Maximum Average Forward Current at full load 








SILICON JUNCTION DIODES 







Maximum 
Working 
Voltage 

(volts) 


Forward 
Current at 
+1 V (ma) 








Inverse Current 
at Specified 
Voltage (ua) 


| at 25°C | at 125°C | 


Transitron’s silicon junction 
diodes are characterized by 
superior forward conductance 


TYPE 







































and reliable operation up to 1N137A 03 at 20V ye 36 
150°C. They are specifically 1N138A 01 at 10V - 18 
designed for applications re- 1N137B 03 at 20V 5 at 20V 36 
quiring extremely high 1N138B .01 at 10V 2 at 10V 18 
inverse resistance at high 1N350 .03 at 60V 5 at 60V 70 
temperatures. Send for Bulle- 1N351 .03 at 100V 5 at 100V 120 
tin TE-1322 1N352 .05 at 150V 10 at 150V 170 

' 1N353 .10 at 200V 20 at 200V 225 

1N354 -10 at 300V 20 at 300V 325 ACTUAL 


SIZE 


SILICON BONDED DIODES 








Inverse Current 















. : ’ +1; Forward Inverse 
enews — — Current at at Specified Breakdown | 
diodes are specifically de- TYPE +1V (ma) Voltage (ua) Voltage i] 
signed for high frequency SA 1 at 10V 15 
and very fast switching ap- $5 1 at 10V 20 
plications at high tempera- 56 Sat 5V 10 
tures. They are particularly $7 ‘Lat 10V 


useful in detector, discrimi- 
nator and pulse circuitry. 
Send for Bulletin TE-1308. Operating frequency range 0-500 mc. Average Shunt Capacitance 0.8 uufd 


1 at 10V 


ACTUAL 
SIZE 


Transitron’s special engineering group is available to 
assist you with specific applications. Inquiries concern- 
ing your particular design problems are invited. 


a 
Trangitron electronic corporation © melrose 76, massachusetts i 


oc of -- —f= 


Silicon Diodes Germanium Diodes Transistors Silicon Rectifiers 








Glass Diodes 








JNE 1955 


NW SWAT T0uc Jackst 


miniaturized axial-lead wire wound resistor 


This power-type wire wound axial-lead 
Blue Jacket is hardly larger than a match 
head but it performs like a giant! It’s a 
rugged vitreous-enamel coated job—and 
like the entire Blue Jacket family, it is 
built to withstand severest humidity per- 
formance requirements. 

Blue Jackets are ideal for dip-soldered 
sub-assemblies . . . for point-to-point wir- 
ing ... for terminal board mounting and 
processed wiring boards. They’re low in 


cost, eliminate extra hardware, save time 
and labor in mounting! 

Axial-lead Blue Jackets in 3, 5 and 10 
watt ratings are available without delay 
in any quantity you require. * * * 


SPRAGUE WATTAGE DIMENSIONS MAXIMUM 
TYPE NO, RATING 1 (inches) D RESISTANCE 


1S1E 3 ‘Ya "% 
27E 5 iW 
28€ 1% 


10,000 {2 
% 30,000 2 
% 80,000 {2 


Standard Resistance Tolerance: +5% 


WRITE FOR ENGINEERING BULLETIN NO. 1118 


SPRAGU 


SPRAGUE ELECTRIC COMPANY e¢ 307 MARSHALL ST. * NORTH ADAMS, MASS. 
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PRECISION ASSEMBLY 
TECHNIQUES IMPROVED 


... With Phillips 
Cross-Recessed-Head Screws 











BIT SLIPPAGE DISAPPEARED with resultant savings in fewer damaged 
cabinets . . . production time was shortened . . . when the Apex 
Electrical Company, Cleveland, Ohio started using Phillips screws 
nearly twenty years ago. “In addition,’’ says the Apex Superin- 













o tendent of Assembly, “‘where rust used to result from water under 
screwheads in washing machines, the extra tight bond of Phillips 


screws in our units has ended this completely.” 





rx 


SUPERIOR APPEARANCE AND UTILITY made 
Phillips screws the choice when Titan... 
now among the top three in the field . . . be- 
gan making electrical heaters in Buffalo in 

— 1946. A Titan Vice President comments, 

We have improved design and production 
techniques. Reduced damage due to screw- 
driver slippage . . . reduced tool replacement 
and time . . . produced a lower priced item. 

We are definitely a pleased Phillips’ customer, 

and we will continue to be.” 













LOWER COSTS, HIGHER QUALITY with Phillips screws is 
true at A. C. Gilbert Company, famous toy manu- 
facturer, also maker of fans and other production 
items. Phillips screws make angle insertion and tight- 
ening easy where single-slot screws caused produc- 
tion headaches. Gilbert’s screw buyer states, ‘‘Ex- 
perience with the many advantages of Phillips easy- 
to-use recess slot is why we plan to use these screws 
in increased applications.”’ 








CT — 2. ; / rat 
. oe THE FASTENERS OF TODAY... 
z z AND OF THE FUTURE 
= > marks the spot 
% ee a 
— the mark of extra quality 
Nera 


Allmetal Screw Products Company, Inc. « American Screw Company « Atlantic Screw 
Works, Inc. « The Blake & Johnson Co. « Central Screw Company « Continental Screw 
Company « The Eagle Lock Company « Elco Tool and Screw Corporation « Great Lakes 
Screw Corporation « The H. M. Harper Co. » The Lamson & Sessions Company 
National Lock Company » The National Screw & Manufacturing Co. + Parker-Kalon 
Div. General American Transportation Corporation « Pheoll Manufacturing Company 
Rockford Screw Products Company « Scovill Manufacturing Company « Shakeproof 
Division Illinois Tool Works » The Southington Hardware Manufacturing Company 
Sterling Bolt Company + Universal Screw Company « Wales-Beech Corporation 








Class A? 
Need flexible electrical insulations for: Class B ? 
Class H ? 















Get the complete line from a single source... 





New types of electrical insulation for motors, transformers and 
other equipment are constantly being developed—and many of them 
are coming from Irvington’s research laboratories. 





H 
i 
i 


Silicone rubber tubing . . . Teflon-coated Woven Glass Cloth. . . 
laminates of a 4,000 vpm polyester with other insulating materials — 
these are among the many coated and laminated insulations recently 
developed by Irvington research. 


At the same time, Irvington continues in quantity production of 
all of its time-proved electrical insulating materials in the form of 
yard goods, tapes and tubing. 


In the current Irvington line, you will find the right type of 
insulation — Class “A,” “B” or “H”—for most design needs. Or let 
e. us know about your specific requirements. 
m 
%e 
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IRVINGTON DIVISION 


MINNESOTA MINING &2 MANUFACTURING COMPANY 
9 ARGYLE TERRACE IRVINGTON 11, N. J. ; 
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© CLASS “AY INSULATION 


VARNISHED CAMBRIC 

Seomless Bias Cut IVI-BIND 

Straight Cut Gutta Percha Backed Tape 
Special Thin Straight Cut Oil-Immersed Tape 

Coble Tape 
IRV-O-FLATSEME 





Low Loss Tape 


VARNISHED CANVAS 


EXTRA-THIN VARNISHED 
INSULATIONS 
Silk, Rayon, Nylon and Woven Glass Cloth 


PAPER 
Varnished .and Shellac-coated 


IRV-O-SLOT SLOT INSULATION 
IRV-O-VOLT TUBING 


Varnished inside and out; 
varnish-saturated; or lacquer coated 


HARVEL OIL STOP 
Oil seal for public utility cables 


CREPE PAPER 


Vacuum treated, oil-impregnated 
for cable splicing 


© GLASS “BY INSULATION 


LAMINATED CONSTRUCTIONS 


Polyester film with a dielectric strength of 
4,000 vpm which can be bonded to various 
materials for Class “A" and Class “B” uses 
in duplex or triplex combinations 





Look to Irvington for Insulation Leadership 


Gutta Percha Backed tape 
() Oil-immersed tape 
C) Low loss tape 

(1) VARNISHED CANVAS 

(1) EXTRA THIN VARNISHED 


VARNISHED WOVEN GLASS CLOTH 
Standard and Open Weave Types 


IRV-O-VOLT 
Braided Glass Tubing 


e CLASS “AY INSULATION 


SILICONE VARNISHED WOVEN GLASS CLOTH 


SILICONE RUBBER-COATED WOVEN GLASS 
CLOTH 

SILICONE SATURATED ASBESTOS 

SILICONE COATED ASBESTOS 

TEFLON* COATED WOVEN GLASS CLOTH 

SILASTIC** TAPE 


SILICONE RESIN-COATED BRAIDED GLASS 
TUBING 


SILICONE RUBBER-COATED BRAIDED GLASS 
TUBING 


e INSULATING VARNISHES 


Irvington also produces a comprehensive line 
of insulating varnishes for electrical windings 

including internal curing, conventional bak- 
ing and air-drying types, as well as oilproofing 
finishing enamels 


e IRVINGTON EXTRUDED PLASTICS 


A complete line of extruded plastic tub- 













-——__ 

ings and tapes are available for electrical Useful Economic Short Time Overlead 
. Temperature Range Temperature Range 

applications. 

*® du Pont **® Dow-Corning 475— 


Get the full facts on any of these Irving- 
ton products that you may need in your 
designs. Just mail the coupon for tech- 
nical data sheets and generous samples 
for testing purposes. 
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SILICONE RESIN-COATED 
BRAIDED GLASS TUBING 
SILICONE RUBBER-COATED 
BRAIDED GLASS TUBING 
INSULATING VARNISHES 


ZONE STATE 


t An almost limitless number of types of these in- 
sulations can be produced. If you will outline your 


ee See 
2 Se 
ee e 
ee 
Divisi [ PAPER e 
Irvington Division C] IRV-O-SLOT aia 
Minnesota Mining & Manufacturing Co. : cp ge on “A") 
® A 
9 Argyle Terrace, Irvington 11, N. J. CREPE PAPER si 
nen. [] LAMINATED CLASS “B" INSULATIONS¢ 
m ; [1] VARNISHED WOVEN GLASS CLOTH 
Please send me additional information on ah 
tn [] IRV-O-VOLT (Class “B") eneneen 
ae ee (1) SILICONE VARNISHED WOVEN GLASS 
[J VARNISHED CAMBRIC CLOTH 
C) Seamless bias cut [_] SILICONE RUBBER-COATED WOVEN 
CO Straight cut GLASS CLOTH STREET ADDRESS 
C) Special thin straight cut (1 SILICONE SATURATED ASBESTOS 
[1] Cable tape [] SILICONE COATED ASBESTOS city 
[] IRV-O-FLATSEME [] TEFLON COATED WOVEN GLASS CLOTH 
C] IVI-BIND [] SILASTIC TAPE 
O 0 
0 
0 
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INSULATIONS 


L 






IRVINGTON EXTRUDED PLASTICS 


requirements, we shall be glad to offer suggestions. 
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Shakeproof Thread-Cutting 
Screws offer you immediate 
assembly savings. 


You get big savings. 
Just drill or punch hole 
and drive—that's all! No tapping, 
no tapping tools! 


Type 23, with wider 


thread-cutting slot, is 
for use in metals and plastics. 


Free 
Sample 
Kit 


They cut their own threads, 
eliminate separate tapping 
operations completely. 


These hardened screws provide 
greater strength... often 
permit use of smaller sizes. 


Type 25, with spaced thread, 
is designed for use with 
plastic materials. 


Now ... make your own tests! See for yourself 
how Shakeproof Thread-Cutting Screws 
can save money in your plant. Write for your 


free sample kit today! 


WORLD'S BROADEST LINE OF aa 
MASS-ASSEMBLY FASTENINGS /[{ 


This thread-cutting 
slot exposes a sharp, 
serrated cutting edge. 


Self-cut mating threads 
assure a tight, 
vibration resistant fit. 


Eliminate costly taps and tapping 
... improve quality and cut 
costs at the same time. 


¥ 


eer THREAD-CUTTING SCREWS 


Shakeproof Thread-Cutting 
Screws actually work with 
true tapping action. 


Type 1 Thread-Cutting Screws 
are specially designed for 
use in hard metals. 


Every screw is a cost saver 
when you specify Shakeproof 
Thread-Cutting Screws. 


SHAKEPROOF 


DIVISION OF ILLINOIS TOOL WORKS 


St. Charles Rd., Elgin, Illinois - Offices in Principal Cities 
In Canada: Canada Illinois Tools Limited, Toronto, Ontario 


O-® bp 0 6 -/ 








The mechanical brain of a Burroughs 
Corporation business machine cannot afford 
mistakes . . . every number must print in perfect 
alignment and be clearly legible. Helping 
Burroughs provide this unerring accuracy are 
radially cored die cast print wheels containing 
the numbers. These small print wheels, 
requiring machine tool precision and close 
tolerances, are made on KUX die casting 
machines. KUX machines were chosen because 
they can be depended on for casting parts of 
exacting dimensions with fine detail. Burroughs 
says production of print wheels has increased, 
“AND A BETTER PRODUCT IS OFFERED 

MORE ECONOMICALLY.” 


The wheels are cast on the Model K-7 vertical 
type center shot machine which is specifically 
designed for production of castings with inserts. 
Like the Model K-S5, left below, both machines 
are massively built to withstand the high 
pressures required to produce at high speeds 
small, solid, dense castings having hardware 
quality finishes. Write for detailed specifications. 


Ku x 


MACHINE 
COMPANY 


6725 Ridge Avenue 
Chicago 26, Ill. 
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ee 


NUMBER 
Le@GiBLle 


because of die cast 
print wheels 
ET. 


Burroughs chose 


Kux 


lie casting machines 


for production of these finely detailed parts 



















MODEL K-5, left, MODEL K-7 


Air operated machines with 25 tons die 
locking pressure and 13” x 6” space 
between tie bars. Weight of metal per 
shot up to 3 Ibs. of zinc. Manual or 
electrical push button controls. 











use the R-4 Miniature 
Rotary Switch 


Illustrated above is the R-4 Minia- 
ture Rotary Switch—available 
now for those applications where 
space is at a premium. Featuring 
unit construction, silver contacts, 
600 volt insulation, enclosed mech- 
anism and choice of handles, the 
R-4 provides the same high inter- 
rupting capacity, long life and 
flexibility found in the standard 
R-2 Control switch illustrated at 
right. 
Both R-2 and R-4 Rotary 
switches are available in a wide 
combination of contact arrange- . J 
ments for Instrument—Control — 


: Catalog 7140 contains complete information. Request your copy today. 
Transfer——Auxiliary and Special 


For a prompt answer to your switch problem—consult the Factory 
Applications. or your nearest Roller-Smith Sales office. 


ROLLER- 
1825 W 
BETHL 
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From the collection of Lewis Winant, New Jersey Arms Collectors 
Club. Maker: Wogdon, London, 1786-1787. An 11-by-14 inch print of 
this illustration will be sent free when requested on company letterhead. 


challenge accepted 


When this booster rotor, an artillery fuse component, was offered for pro- 
duction to the powder-metallurgy industry, Bound Brook was among those 
who were quick to accept the challenge. Initially, the part had been pro- 
duced by machining brass bar stock, a method which proved to be both 
excessively costly and discouragingly slow. Powder metallurgy fabrication 
looked simple enough at first, until the critical weight and dimension factors 
were examined more closely— for in artillery fusing the difference between a 
hit and a dud can depend on a thousandth of an inch. By mustering all of 
its know how, accumulated in more than 30 years of producing metal- 
powder parts, Bound Brook emerged as the major producer of this rotor— 
at a cost nearly 40% less than was required for conventional machining. 


OUD e 


BOUND BROOK OIL-LESS BEARING CO., EST. 1883, BOUND BROOK, N. J 
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Good magnet wire starts with high quality 
copper rod. Only the highest magnet-wire-grade of 
copper is used by Anaconda. Careful process control 
every step of the way removes inherent oxides—result- 
ing in wire with exceptional winding qualities. 


Technical assistance. Many customers 
have saved time and money by consulting with 
Anaconda Engineers. If you have a problem, perhaps 
we can solve it for you out of the experience of the 


many laboratory tests and studies already made. 


Why do the “hardest-to-please” ask | 


New equipment helps keep quality of 
Pp q ) 
Anaconda Magnet Wire high. These new Formvar ma- 
chines turn out fine wire with excellent elongation 
properties and uniform insulation. This means fewer 
breaks in winding, firmer coils, fewer shorts. 
> 


Packaging. This new molded shipper — deve! 
oped by Anaconda—cradles spools and prevents dai 
age to wire from rough handling. Spools, reels, drums 
are constantly being studied and improved . . . to help 
to deliver the best wire in the best condition possib! 


ELECTRICAL MANUFACTURING 





first for Anaconda Magnet Wire ? 


gene TEX 


. me MACHINES 
weP T. COTTON 


‘duality Control Chart ee 
7 


x } Product development. Anaconda’s mod- 4. Quality control. Anaconda quality control pro- 
ern Development Laboratory is the finest in the indus- cedures are so exacting that customers who have seen 
try. Research into new products, materials and methods them have reduced or eliminated their own inspection 
makes sure Anaconda Wire meets the increasingly of incoming shipments of Anaconda Wire. This saves 
severe operating conditions to which it is subjected. both time and money. 


At Anaconda, quality is traditional. Fine wire users, in particular, find Anaconda 
It’s the result of years of applied skill, practical quality pays off—in fewer breaks, fewer shorts, few- 
knowledge, constantly improved equipment er rejects. Anaconda fine wire meets the most exact- 
and plant facilities, and a quality control sys- ing requirements of uniformity and elongation. 

tem at every step in production. 


Call the man from Anaconda today. Also—send 
If you now use ANACONDA Magnet Wire, you 


for your free copy of Anaconda’s informative cata- 
know what this quality means. . . in improved log on “Magnet Wire.” Write to Anaconda Wire & 
quality in your own products and reduced costs 


Cable Company, Magnet Wire Headquarters, Mus- 
in your magnet wire operations. 


kegon, Michigan. . 


55273 


A COMPLETE LINE—ANY TYPE, SIZE OR SHAPE 
—round, square, rectangular 


Your special needs 
will be given special attention 


® 
*Reg. U.S. Pat. Off. NAC OND 
CLASS A CLASS B 


MAGNET WIRE 
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In product design there are three major 
considerations—COST, PERFORMANCE 
and APPEARANCE. The proper design 
combination of these with respect to every 
component, determines the success of the 
product, mechanically and commercially. 
Ball Searings are important compe- 


NICE BALL BEARING COMPANY produces 
complete lines of precision, semi-precision 
and unground standard and special bear- 
ings. Hence, NICE offers the Product 
Designer the advantage of a diversified 
product and experience . . . and NICE 
engineers are well qualified to select or 
design the economic and mechanically 
correct bearing answers to application 
problems. 


HAVE YOU ANY BEARING PROBLEMS ON 
WHICH NICE CAN BE OF HELP? 


Write for Catalog No. 150 





NICE BALL BEA COMPANY 


NICETOWN-PHILADELP ENNSYLVANIA 
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Which of these important jobs 
can easy-to-use 
® 
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a EXCELLENT dielectric properties 
and high strength with dimensional stability . . . 
Epon resins are solving many long-standing 
problems in electronics and electrical manu- — 
facturing. sae OL Sa 
As impregnating and potting materials, Epon 
resins form powerful bonds to glass and metal. 
Their dimensional stability and low shrinkage on curing 
allow safe enclosure of delicate subassemblies. Epon resin’s 
characteristic high resistance to mechanical and thermal 
shock permits rapid cycling between -60°F and 260°F 
without cracking or deforming. Epon resins can be cast at 
room temperatures, cured in a short time. 


Epon resins may readily be bonded to inert fibrous fillers, 
producing laminates that may be sheared, punched and 
drilled—that will maintain high electrical resistance under 
extremes of temperature and humidity. 

Still other important Epon resin applications—as ad- 
hesives; for forming dies, jigs, fixtures; as corrosion-resisting 
coatings, and sealing compounds. 

Write for ‘““Epon Resins for Structural Uses.” 


Epon resins are the epoxy polymers manufactured 3 fk i 
exclusively by Shell Chemical Corporation. 


SHELL CHEMICAL CORPORATION 


CHEMICAL PARTNER OF INDUSTRY AND AGRICULTURE 
380 Madison Avenue New York 17, New York 


Atlanta - Boston - Chicago + Cleveland - Detroit - Houston - Los Angeles - Newark - New York + San Francisco + St. Levis 
IN CANADA: Chemical Division, Shell Oil Company of Cenada, Limited - Mentreal + Terente + Vancouver 









JUNE 1955 








Save cost of “two-side” fastening — nut-running, riveting, etc. 


Save cost of inserts for machine screws in plastics 


PLAN FOR 
LOWER COST 


from savings like these and from 
many more assembly advantages 
of Self-tapping Screws... then 


PURCHASE TO 
KEEP COST DOWN 


Insist on P-K quality to guard 
against screw failure and loss of 
most planned savings. Screw 
faults are hard to detect, but cost 
sheets and customer complaints 
soon show their effects — job 
slowdown, parts damage, high re- 
clamation costs, loosening under 
vibration, hidden weakness. 


P-K QUALITY STANDARDS 
PROTECT YOU 


against “softies,” and “cripples,” 
— any defective screws. That's 
why all P-K Screws you get can 
be Guaranteed First Quality. 


IN STOCK 
See your P-K DISTRIBUTOR 


a 
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. for screws that START RIGHT . 
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IDEA of the CENTURY 


In the past hundred years, the one revolutionary idea 
in threaded fasteners was pioneered by Parker-Kalon.. . 
hardened Self-tapping Screws. 


They offered simplicity, speed, and security for fasten- 
ings to metals, plastics, laminates, — savings impossible 
with conventional methods. They inspired the modern 
assembly techniques essential to mass production. Their 
contribution to cost reduction mounts by millions every year. 





For almost any assembly, there’s a big potential saving 
with Self-tapping Screws. But the promise can fade in 
production if screw failure snarls up the line. That’s why 
quality standards for P-K Self-tapping Screws were set so 
high to begin with, and are still harder to match today. 


Only Parker-Kalon can offer P-K quality, the indispen- 
sable extra, along with the proved advantages of Self- 
tapping Screws. 


Only Parker-Kalon can offer P-K experience — cov- 
ering many more years and millions more applications than 
any comparable record. 





Plan your assemblies for lowest cost... a P-K Assem- 
bly Engineer will help you. Then make sure planned savings 
keep on paying off . . . when you purchase, order “P-K”. é _ 
Parker-Kalon Division, General American Transportation 
Corporation, 200 Varick St., New York 14. 
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, . 
originated by P-K .. . and iso today... ; 
* seis the leading choice for fastening economy q 
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THE ALLEN-BRADLEY LINE 
MANUAL CONTROLS DRUM SWITCHES REDUCED VOLTAGE 




























Bulletin 600 Bulletin 609 Bulletin 350 Bulletin 640 Bulletin 646 






Starters for frac. hp motors. Auto- Manval across- Wide variety of drum con- Manual resistance ® Manval avutotrans- 
matically stop overloaded motors the-line starter trollers up to 500 hp starter former starter 
AUTOMATIC CONTROLS GE) soLENoID sTaRTERs COMBINATION STARTERS 
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Bulletin 700 Bulletin 702-704 Bulletin 709 Bulletin 712 Bulletin 713 
Over 300 types of solenoid Full line of solenoid contactors Starters up to 300 hp, 220v; With manual With 
relays—1 to 8 poles in 9 sizes up to 900 amperes 600 hp, 440-550 v disconnect circuit breaker 


AUTOMATIC CONTROLS & RESISTANCE STARTERS f¥) AUTOTRANSFORMER STARTERS 
—y 
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Bulletin 705 Bulletin 715 Bulletin 740 7 Bulletin 742 ’ Bulletin 746 


Reversing switch with Multi-speed starters 2-Step automatic Stepless automatic Automatic reduced voltage 
overload relays for 2, 3, & 4 speeds resistance starter resistance starter autotransformer starter 


ACCESSORIES LIMIT SWITCHES e& 












PUSH BUTTONS 











cae 
Bulletin 848 Bulletin 849 


Bulletin 850 Bulletin 802 Bulletin 802T Bulletin 800-800T Push Buttons 










Dashpot Pneumatic Motor-driven Limit Oiltight limit Hundreds of standard, heavy duty, and oil- 
timer timer timer switch switches tight push buttons, and pilot lights 





] BRADLEY se 
. For complete information ‘ae Allen-Bradley Co. 
; on the Allen-Bradley line, Vi 1309 S. First St. 


MOTOR NTROL Milwaukee 4, Wis. 


In Canada— 
Allen-Bradley Canada Lid. 
Galt, Ont, 


please write for the A-B 
120-page Handy Catalog. 


QUALITY 
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TAKE ADVANTAGE OF SPAULDING’S 


“START TO FINISH’ SERVICE 
ON PARTS PRODUCTION 


Spaulding basic materials offer a 
wide variety of electrical, chemi- 
cal and physical property combi- 
nations which make them ideal 
for solving parts design problems 
throughout all industry. To utilize 
these materials to best advantage, 
call on Spaulding’s “start to finish” 
service. This includes consultation 
at the design stage, manufacture 
of the basic materials and fabri- 
cation of the finished parts. 

We can often suggest practical 


modifications of design or grade 
of material that will reduce your 
costs. By having us fabricate your 
parts, you eliminate the need to 
carry stocks of basic materials or 
to invest in the special equipment 
often required for maximum effi- 
ciency. Since all operations are 
carried on in our own plant, you 
can be sure your order will be 
handled expertly, expeditiously 
and without shift of supervision 
or responsibility. 























SPAULDING FIBRE COMPANY, INC., TONAWANDA, NEW YORK 


WE MAKE AND FABRICATE 


VULCANIZED FIBRE: In sheets, rods, tubes 
and fabricoted parts. 


ARMITE: Thin Insulation (Fish Paper) in sheets, 
rolls, coils and fabricated parts. 


SPAULDITE: (Laminated Phenolic Plastic) in 
sheets, rods, tubes and fabricated parts. 


SPAULDO: Motor Insulation in sheets, rolls, 


SPAULDING BRANCH SALES 


CLEVELAND 16, OHIO 
(Rocky River) 


BALTIMORE 13, MD. 
BOSTON 16, MASS. 
BRIDGEPORT 5, CONN. 
CHICAGO 25, ILL. 
CHICAGO 38, ILL. 
CLEVELAND 14, OHIO 
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DAYTON 2, OHIO 


FORT WAYNE 6, IND. 
LANSING 10, MICH. 


coils, slot cells and other fabricated parts. 


SPAULDING FIBRE BOARD: In sheets and 
fabricated parts. 

SPAULDING T BOARD: A superior Trans- 
former Board, in sheets and fabricated parts. 


MATERIALS HANDLING EQUIPMENT: Fac- 
tory trucks, Boxes, Barrels, Trays, etc. 


LONG ISLAND, N. Y. 
(Woodhaven 21) 


MILWAUKEE 8, WIS. 


DETROIT 1, MICH. 


NEW YORK 55, N. Y. 


NEWARK, N. J. 
(Union, N. J.) 


ST. LOUIS 5, MO. 


TONAWANDA, N. Y. 


WESTFIELD, N. J. 


SPAULDING FABRICATING FACILITIES 
Spaulding’s fabricating facilities for these 
products are unsurpassed the world over. 
You can save time and money by letting 
vs do your fabrication. We'll be glad to 
quote on specific jobs without obligation. 


OFFICES 


PHILADELPHIA, PA. 
(Camden 3, N. J.) 


LOS ANGELES 15, CAL. 
C. D. LaMoree 


BERKELEY 10, CAL. 
C. D. LaMoree 


TORONTO 18, ONT., 


CANADA 
A. A. Andersen & Co. 


UNREGULATED LINE VOLTAGE 


TYPICAL RECORDING FROM A LINE VOLTAGE VARIATION SURVEY: 

The chart at the top is representative of the average line voltage of stable voltage are often followed by periods of violent transient 
condition found in a comprehensive survey of commercial and fluctuations and/or large, gradual swings. The bottom chart, re- 
industrial establishments. A tracing at the same point made at corded at the same time, shows the output voltage of a Sola Constant 
another time might show entirely different conditions, since periods Voltage Transformer fed from this line. 





SOLA REGULATED LINE VOLTAGE 


End Fluctuating Line Voltage Handicap 
to Reliable Product Performance 


Where line voltage Guctuations impair the performance of voltage-sensitive TYPICAL CUSTOM-DESIGNED 
electronic equipment, Sola Constant Voltage Power Transformers often provide SOLA POWER TRANSFORMERS 
a simple, economical solution. Stock or custom designed units are available. 


The Sola regulator has no moving parts and requires no manual adjustment 
or maintenance. Operation is automatic with response time 1.5 cycles or less. 
Regulates as close as +1% with line voltage variations as great as 30%. 


To meet special load requirements or service conditions, units can be custom- 
designed for production quantity orders. Variations available for special-order 
work include: 


e Capacity ranges from a fraction of a va to 30kva 
Wide variety of voltage inputs and outputs 
Frequencies other than 60 cycles 
Provisions for wide ambient temperature ranges 
Structural features for installation as a component 
Premium mechanical features for military service and other special duty 


The cost of Sola voltage regulation may be far less than you anticipate for 
two reasons: 1) installation of a Sola unit eliminates the need for the conventional 
non-regulating power supply transformer and any regulating components which 
you may currently use ...2) your requirements may be satisfied by a stock 
unit or custom design already on file. A Sola sales engineer is always available 
to discuss your voltage regulation requirements with you. 


Consiand ber Write for Bulletin 6F-CVES 
IN for facts on the complete line of Sola 
Constant Voltage Power Transformers. 


i. \ TRANSFORMERS 


CONSTANT VOLTAGE TRANSFORMERS for Regulation of Electronic and Electrical Equipment ® LIGHTING TRANSFORMERS for All Types of Fluorescent and 
_ Mercury Vapor Lamps. SOLA ELECTRIC CO. iMinois, Bishop 2-1414 © BOSTON: 272 Centre Street, 
Newton 58, Massachusetts Bovlevard © PHILADELPHIA: Commercial Trust 
Building TORONTO 9, ONTARIO: 617 Runnymede Road 





for 
CONTROT... 


of Electro-Mechanical Force 
Consult with Soreng First,.-° 
Some of the Applications ; 
of Soreng-Designed Controls .+° P 


Selector Switch * 


———— eo / 
_———_ Solenoid ,«° 
(ase eooe? 


Door Switches 6 


Pressure Switch 


Soreng controls can be custom designed— to meet 
your specific requirements—at mass production prices. 


For complete facts write for your data 
folder on Soreng Controls 


*PRODUCTS CORPORATION 
9551 Sereng Avenue, Schiller Park, Illinois * Plants: Schiller Park, Ill. * Fremont, Ohio * Spring Valley, Ill. 


OTHER SORENG PRODUCTS FOR THE APPLIANCE, AUTOMOTIVE AND AIRCRAFT INDUSTRIES 


NYell-talelie| Selector Switch Snap Switch Push-button Switch Door S 
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hands 


Rubber in the right 








wonders! 


AVAIL YOURSELF OF THE SKILL, ENGINEERING ADVICE, SPECIAL COMPOUNDS 
AND PRECISION MOLDING OF UNITED STATES RUBBER COMPANY. 


* A maker of milking inflations picked ‘‘U.S."’ molded rubber—because of its flexing characteristics 
(up to 400 hours in a flexing cycle test—where normal requirement is a 100 hour test.) 

* A utility company selected “U.S.’° molded rubber cable joints because “‘U.S."’ could fabricate an 
entirely uniform wall thickness in an extremely complex design. The high dielectric resistant compound 
provides top safety. 

* A lawn mower manufacturer cut labor time of treading from 7 minutes to 49 seconds—just by speci- 
fying ‘’U. S.” molded-drive roller rubbers. 


These are only a few of the hundreds of appli- 
cations wherein U.S. Rubber’s molded rubber 
works wonders. In the hands of “U.S.” tech- 
nicians, molded rubber becomes a basic 
material that will do jobs no other material 
can do. “U.S.” research stockpiles, nation- 
wide facilities and laboratories are joined with 


“U.S.” experts in tackling any molded rubber 
goods problem quickly—and from every 
angle. Let “U.S.” show you what it can do 
with molded rubber. 

Get in touch with United States Rubber 
Company’s Molding and Extrusions Depart- 
ment through address below. 


“U.S.” Research perfects it...“U.S.” Production builds it ...U.S. Industry depends on it. 


UNITED STATES RUBBER COMPANY 
MECHANICAL GOODS DIVISION « ROCKEFELLER CENTER, NEW YORK 20, N. Y. 


Hose « Belting « Expansion Joints « Rubber-to-metal Products « Oil Field Specialties « Plastic Pipe and Fittings « Grinding Wheels « Packings « Tapes 
Molded and Extruded Rubber and Plastic Products « Protective Linings and Coatings « Conductive Rubber « Adhesives « Roll Coverings « Mats and Matting 
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circuitry! 


tip 


BRS series 


i. a NEW XLR 
EEE La a ad 
to the XL Series 


Standardize with Cannon Audio Connectors... designed 
to meet all audio equipment disconnect needs. Simplify Ss 
circuitry and cabling. Get quiet, continuous operation with D series 
the standard connectors of the industry—Cannon Plugs. 





You'll find exactly the type you need in 14 extensive series 
expressly designed for radio, sound, TV and related fields 
... in cord, rack or panel chassis, audio and low-level, 
portable, hermetic sealed, miniature and subminiature, ' 
and power-supply types. Standard equipment with leading U series 
manufacturers of electronic equipment. The old reliable 
“Latchliock” feature on Cannon microphone connectors 
... Standard on top-ranking microphones. 


Complete Audio Connector Bulletin is yours for the 
asking . . . D Series in separate bulletin coded D-4. 


) CANNON PLUGS @ 


Please refer to Dept. 500 
CANNON ELECTRIC COMPANY 
3209 Humboldt St. 
Los Angeles 31, California 

Factories in Los Angeles; East H Toronto, Canada; 
London, Licensees in Parts, Tokyo, Blelooures, 
ives in all principal cities. 

everywhere. 











~ Jack & Heintz Motors answer 


HERE WAS THE NEED 


Overhead Door Corporation, Hart- 
ford City, Ind., one of the world’s 
largest manufacturers of upward- 
acting garage doors, offer a complete 
line of electric door operators for resi- 
dential, commercial and industrial 
use. To fulfill rigid requirements for 
added features, their engineers de- 
manded specially designed motors. 


These motors had to assure fast, 
dependable starts — quick, positive 
stops—instant reversing without 
hesitation or drift. Their design had 
to guarantee efficient performance 
under every condition. For these 
reasons, Overhead Door turned to 
Jack & Heintz. 


ELECTRIC 


ELECTRICAL MANUFACTURING 









toughest job requirements for 






TRADE MARK 























Provide the many extras 





required for top-flight door operation! 


Because electric motors must do far more 
than power the push-button or electroni- 
cally controlled operators made by Over- 
head Door Corporation, Jack & Heintz 
motors are designed specifically for each 
requirement of the application. 


Instant Reversing! 

No hesitation or drift! Simplified control 
circuits are achieved by the specially de- 
signed Jack & Heintz 3-wire motors. 


ee 


*,@¢ . e ! 
These motors must operate smoothly, Positive, Dynamic Braking! 


quietly, surely—one or one thousand times For cushioned, controlled stops preventing 
a day—regardless of climate or temperature shock damage to door or track. Special elec- 
extremes. In addition, they are customized tric circuit assures this desired performance, 


to work in restricted mounting locations... 

and provide extra features that guarantee High Starting Torque! 

years of trouble-free door operation. Equally effective in either direction. Special 
winding design provides maximum power 
at the start, minimum current demand, 


Customized Configuration! 


Capacitor, relay, terminal box, end bell 
and name plate are all ingeniously posi- 
tioned to customer’s exacting service and 
installation requirements. 





yee eee ee eee ee © © © © > Se”|6—6©6CU lc hUlc CU CU hl hc hl hh Hh hh hh Hh Hh eerreereesee eee eee eee eeeeeeeeeese oq@ee¢es 


DESIGN YOUR PRODUCT Avoid compromising your product design by taking 


advantage of an engineering philosophy that will 
TO DO A JOB eee answer your special motor needs. Design your prod- 
uct to do a job... not to fit a motor! Write Jack & 


10% lo fit QMOVOG —¥¥ivta, Inc., 17620 Broadway, Cleveland 1, Ohio. 


© 1955. Jack & Heintz, Inc. 
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A section of the Preco Fan panel illustrating one of the fans. 


Two years ago, Preco Incorporated, Los Angeles, 
standardized on KLIXON Inherent Overheat 
Protectors in their three-phase refrigerator rail 
car fan motors. These are used in the difficult 
job of circulating air from an axle driven power 
source while the cars are in motion over the road 
bed. Previously fuses were used for motor pro- 
tection. 

Since the change-over, the stocking of fuses is 
no longer required and the former inconven- 
ience and expense to the car lines of servicing 
burned out fuses has been completely eliminated. 

Preco fans are installed in the upper part of 
the refrigerator car bulkhead. Each three-phase 
fan motor contains two built-in automatic reset 
KLIXON Protectors which are so connected that 
they fully protect all three windings against 
damage from overheating under all operating 
conditions. 


Even when these motors are jammed by ice or 
salt that spills over from the bunkers, full pro- 
tection is afforded . . . when the ice jam melts, 
fans restart and restore air circulation auto- 
matically. 

You, too, can keep motors in your equipment 
operating. Reduce service calls and repairs by 
specifying and using KLIXON protected motors. 
The additional cost is low, pays for itself over 
and over by reducing motor burnouts. 


METALS & CONTROLS CORPORATION 
SPENCER THERMOSTAT DIVISION 
106 FOREST STREET, ATTLEBORO, MASS. 


ELECTRICAL MANUFACTURING 
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ECONOMICS is going to dictate how far indus- 
try will go in accepting automatic production 
machinery. From an engineering point of view, 
there is now at hand all the basic system ele- 
ments for turning out discrete parts in metal, 
for example, untouched by human hands. Ex- 
perimentally at least the fundamental machin- 
ing processes have been “automated,” but the 
original equipment manufacturers have sold 
but a few of these automatic machines. The 
cost is too high. 

The automotive industry and some appliance 
manufacturers have spent millions for so-called 
“transfer machines.” These line production 
machines are inherently limited to sequential 
operations of drilling, boring and threading. 
They may turn out to be the dinosaurs of au- 
tomatic production. Cumbersome and heavy, 
they carry out a fixed program rigidly built 
into steel and iron parts—they are inflexible 
in adaptation to new product designs and will 
be killed off by the obsolescence of the parts 
they produce. A simpler and less expensive 
way will ultimately have to be found for doing 
the “hole” work in metal. 

There are several electromechanical meth- 
ods available for automatically turning metal 
parts of intricate shape. Contour followers 
mostly of the electronic type make template 
control of shape a recognized design tool. In 
ELECTRICAL MANUFACTURING it has also been 
shown how an infinite variety of parts can be 
produced on engine and turret lathes se- 
quenced through magnetic tape. Numerical se- 
quencing through use of punched cards is just 
around the corner. Adaptable to any operation 
that can be reduced to command signals ex- 
pressed in X and Y coordinates, numerical se- 
quencing can be used in the control of equip- 
ment, for example, for punching random- 
spaced holes in sheet metal, or of lathes or 
milling machines. 


What Price Automaticity 





Contour followers are complex and costly 
but machines designed with this type of con- 
trol are finding a market in jet engine pro- 
duction. Machining expensive materials for 
high priority military jobs justifies the high 
cost. Tape control needs an extra unit to place 
signals on the tape, usually by some feedback 
arrangement. Punch cards can be prepared 
from office equipment using typewriter key- 
boards. It is even envisioned that data can be 
transferred from design tables without the ne- 
cessity of preparing a shop drawing. 

Whether the command signals come from 
templates, magnetic tape, punched cards or 
tape, or transducers like the simple limit 
switch, as far as control is concerned, switch- 
ing functions are involved. Reliability is para- 
mount, and at least one manufacturer of con- 
trol devices has set out to develop wholly new 
switching systems based on computer tech- 
niques (see page 124). Decision elements in 
the form of magnetic devices, semi-conductors 
and similar static components are to replace 
relays with electrical contacts. 

Tool feed movements generally involve lin- 
ear translation. Whether this will be accom- 
plished through servo motor actuated feed 
screws or hydraulic rams governed by servo 
valves is an open question now. Inertia of 
heavy slides gives the advantage to electro- 
hydraulics now. It is within the realm of pos- 
sibility that wholly new systems of removing 
metal will be devised that do not require tre- 
mendous forces and power to produce chips. 
Hot machining is an example. Then small servo 
motors can be used in feedback systems that 
anticipate errors. 

Electrical and electronic control systems are 
bound to further influence machine design in 
the years ahead. The real engineering job will 
be to bring down the overall cost to force ac- 
ceptance on the part of the ultimate user. 





















WESLEY TIMMCKE 
WARNER ELectric BRAKE & CLutcH Co. 
Beloit, Wisconsin 





Torque-Heat Factors 


in Electric Brakes 
and Clutches 





As in any clutch or brake, torque calculations 

provide the basis for sound selection and application 

of electric types. However, because electric brakes and clutches 
are uniquely adaptable to rapid cycling, heat dissipation 


characteristics often become the prime consideration. 


til) 


FIG. 1—Flux path in energized electric brake. Armature is FIG. 2—Cutaway view of electric brake with replaceable face. 
pulled against stationary magnet because of tendency of flux Only three main parts are needed, identified as follows: (1) 
lines to remain as short as possible. field; (2) replaceable face; (3) armature. 
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MorE THAN MERELY BEING USED for the function of 
stopping and starting, the electric brake and the electric 
clutch may be regarded as efficient, economical means 
for linking mechanical functions with electrical controls. 
Applications for controlling speed, tensioning, synchro- 
nizing, coupling, indexing and rapid cycling are evidence 
of this broad utility. Because of the increased use of the 
electric clutch and brake, detailed procedures have been 
worked out to guide the product designer in their selec- 
tion and application. 

The electric brake consists of two main parts: A sta- 
tionary disk-shaped magnet mounted concentrically with 
the shaft to be stopped, and an armature, which is fixed 
to the rotating shaft by means of a mounting hub. When 
the coil is energized, a magnetic circuit is completed 
between the stationary magnet and the rotating armature. 
As shown in Fig. 1, the d-c coil in the magnet sets up a 
flux path through the magnet-shell pole pieces into the 
armature, bringing the metal armature in positive con- 
tact with the friction material. This action brings the 
rotating shaft to a stop. 

The small number of parts required in the electric 
brake assembly can be seen in Fig. 2. The armature is 
floated on the drive pins fixed to the armature hub. The 
hub is keyed to the shaft by means of a taper-lock 
bushing. The fact that the armature is free to float on 
the pins provides the necessary follow-up for wear, 
eliminating the need for mechanical adjustments after 
installation. The springs provided with the drive pins 
maintain a constant air gap between the rotating arma- 
ture and the friction surface of the magnet when the coil 
is not energized. The armature backing plate has a fluted 
construction to yield a fan effect for dissipating heat 
generated during rapid cycling. 

Since the performance of the brake is a function of the 
amount of flux passing through the circuit, it is possible 
to regulate the torque of the unit by merely adjusting 
the voltage to the coil. The basic control consists of a 
rectifier with fuse protection, which is the source of d-c 
excitation, and a rheostat for torque adjustment. 

The operation of the electric clutch is similar to that 
described for the brake. The principal difference is that 
the field is stationary. A rotor member is fixed to the 
rotating shaft and operates concentrically about the field. 
When the field is energized, the flux crosses the air gap 
to the rotor through the armature, completing the flux 
path. This brings the rotor and armature in positive 
contact. The armature of the clutch, Fig. 3, is mounted 
to a free running pulley, gear or sprocket by means of the 
drive pins. Many variations in mounting are possible, 





FIG. 3—Stationary-field clutch has these main parts: 
(1) armature; (2) rotor; (3) field. Armature back- 
ing plate has fluted design to provide air movement. 


Relationship Between Torque 
and Dimensions for Some Typical 
Electrical Clutches and Brakes 











Torque, Ib-ft Running Over-All 
(maximum static) Diameter, in. Length, in. 
Brake 
40 5-1/16 3 
125 8-9/16 3-17/32 
240 10-5/16 3-31 /32 
465 12-5/8 5-5/16 
700 15-9/16 4-7/16 
Clutch 
40 5-5/8 4-3/8 
125 9 3-3/8 
240 10-3/4 31-13/16 
465 12-3/4 4-7/16 
700 16 4-3/4 
Clutch-Coupl:ng 
125 9 4-1/16 
240 10-3/4 
465 12-3/4 6-1/16 
700 16 6-3/4 





Clutch-Brcke 





Clutch Broke 


40 40 5-5/8 
125 125 ? 

240 240 10-3/4 
465 465 12-3/4 
465 240 oo 


700 465 
Clutch-Brake Coupling 





Clutch Brake 


125 125 9 
240 240 10-3/4 
465 465 12-3/4 
465 240 12-3/4 
700 465 16 
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Speed difference, rpm x 100 


depending upon the type of machine and the space 
limitations that exist. 

The outstanding design and operating advantages of the 
electric clutch provide extremely fast engagements and 
power pick- “up. This features gives the sensitive control 
necessary for jogging and inching machine elements. 

Since the torque of the brake or clutch can be adjusted 
by a simple rheostat, it is possible to obtain shockless 
deceleration or acceleration by automatically or manually 
varying the amount of resistance in series with the magnet 
coil. The smooth build-up characteristic of the electric 
unit provides time enough to absorb the backlash and 
wind-up from a gear train, chain or belt drive without 
the danger of impact loading on the machine element. 
The high torque of the electric clutch or brake despite its 
compact size and light weight makes it possible to start 
and stop large loads with a minimum of shaft length 
being required by the clutch or brake itself. 

Selection Factors. For each application where an elec- 
tric clutch, brake or clutch-brake is being considered, the 
selection of the correct unit depends on a variety of 
conditions and factors. Naturally, the available space 
has some bearing on the selection. However, the actual 
choice must be based on torque and heat dissipation. 

The torque values listed in the table may be used for 
preliminary selection of size where normal conditions 
exist. Electric clutch, brake and clutch-brake units are 
rated at maximum torque when statically engaged, oper- 
ating at full current and voltage and at a temperature not 
to exceed 250 F. Where more exact conditions of applica- 
tion are known or where unusually high or low inertia, 
duty cycles or speeds of application exist, further checks 
must be made. 

In general, the selection procedure in any given appli- 
cation involves two steps. First, a tentative choice is 
made based on the torque needed. Then, it is necessary 
to calculate the heat dissipation requirement for checking 
against the earlier selection made on the basis of torque. 
If the heat-dissipation requirements are greater than the 
capacity of the unit originally selected, the unit size 
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FIG. 4—Curves show re- 
lationship between pick- 
up torque, speed and cur- 
rent in specific model of 
electric clutch. Excitation 
currents shown are for 
90-volt coil. Temperature 
range is between 150 F 
and 250 F. 


satisfying the heat requirements is used. 
The calculation of clutch torque is made by means of 
the formula: 
5250 « HP 
en x K 
RPM 
T = Clutch torque required, lb-ft 
HP = Driving power the clutch is to transmit 
RPM = Speed of the shaft upon which the clutch 
is to be mounted 
K = Service factor 


where 


In making torque calculations for electric motor drives, 
it is common practice to multiply the running torque of 
the motor by the per cent pull-out or breakaway torque. 
In small-size electric motors (1 to 5 hp), the pull-out 
torque may be as much as 300 per cent of the running 
torque. In this case, the K factor of the above formula 
should be 3 to provide sufficient clutch capacity to handle 
the additional torque that the motor may develop. Where 
the driving or driven units are reciprocating engines or 
compressors, the service factor may be as high as from 
5 to 7 due to the high peak torques possible in recipro- 
cating equipment. 

If the clutch is engaged under no load, the clutch size 
may be selected on the basis of the static torque rating. 
An example of this type of engagement is a lathe wherein 
the work-driving clutch has sufficient time to become 
engaged before the tool is moved into the work and full 
load applied. On the other hand, in a forming press 
where the clutch is mounted on one of the press rolls. 
it is necessary for the clutch to pick up under load. When 
this is the case the static torque cannot be used; the 
clutch must be selected on the basis of a speed-torque 
chart, such as that in Fig. 4. By finding the speed differ- 
ence between driving and driven shaft at the moment 
before engagement, it is possible to determine the pick-up 
torque of any model of clutch at that particular speed 
difference. 

When the clutch is required to accelerate a load in a 
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given time, the load inertia should be of a known value 
or sufficient dimensions and weights should be given so 
that the inertia can be calculated. Using the inertia to be 
accelerated and the time allowed for acceleration, the 
average clutch torque is calculated from the following 
formula: 
WR? x RPM 
T = ———_ 
308t 
T = Torque, lb-ft 
WR? = Inertia to be accelerated in lb-ft? 
RPM = Final speed 


t = Acceleration time, sec 


The average torque from the start to the completion of 
the acceleration has been measured in the laboratory for 
a common range of inertias and speeds. These test values 
have been plotted in Fig. 5 to be used in clutch or brake 
selection when the average torque formula is used. This 
group of curves are the results of tésts on a particular 
model of brake, but they are also used in clutch selection. 

After the average torque necessary to accelerate or de- 
celerate the load is calculated, the proper clutch or 
brake rating can be selected from the curves. For this, a 
curved line at the bottom of the chart corresponding to the 
speed used in the formula is found. This curve is then 
followed up to its intersection with the horizontal line 
representing the inertia to be accelerated or decelerated. 
From this point, a straight vertical line is traced up to 
the uppermost curve. A horizontal line is drawn to the 
left from the intersection to meet a curved line which is 
the average torque of the particular size unit. If the 
calculated average torque is higher than the value deter- 
mined from the chart, it is necessary to go to the chart for 





the next larger size unit until a value is found that is 
equal to or greater than the required average torque as 
calculated. The largest practical unit should be selected 
to provide the advantage of reduced work rate for long 
service life. 

In applications where there is a flywheel between the 
motor and the clutch, the horsepower of the motor has 
no direct bearing on the clutch size because the flywheel 
also contributes energy. This type of application is 
typical of shears and presses. When calculating clutch 
torque for this type of application, it is necessary to con- 
sider the peak torque produced by the deceleration of 
the flywheel. 

To be remembered in all clutch and brake applications 
is the fact that the limiting speed of rotating parts must 
be considered. The top speed range for standard units is 
from 5400 rpm in the smaller size to 1800 rpm in the 
larger units. However, where the application demands the 
higher speeds, specially designed armatures can be used 
to withstand the centrifugal stresses. 


Heat Dissipation. The second step in electric clutch 
and brake selection is to determine the heat-dissipation 


requirements. The following formula is applicable: 
(RPM) 2 
E= 1.7 X WR2 x ——_ XF 
100 
Where: E = Energy dissipation in ft-lb/min 


W R2 = Inertia in lb-ft? 
RPM = Final speed (clutch selection) or 
Initial speed (brake selection) 
F = Number of starts or stops per min 


Refer to the speed-heat chart, such as that in Fig. 6, to 


FIG. 5—Curves show average torque from the start to the completion of acceleration 
for a common range of inertia and coil excitation. These curves are the result of 
tests on a particular model of brake, but they are also used in clutch selection. 
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determine if the clutch tentatively selected on the basis 
of torque provides adequate heat dissipation. If the 
heat-dissipation requirement determined by the above 
formula is greater than the capacity tentatively selected, 
it is necessary to choose a larger unit which satisfies the 
heat requirement. 
Where the clutch or 
locked-in, such as in a winding or unwinding application, 
the heat to be dissipated can be 


formula: EF —2T (RPM) 
Where: E = Energy dissipation in ft-lb/min 


T = Slip torque of clutch or brake in lb-ft 
RPM 


brake never become completely 


calculated from the 


Slip speed (difference in speed between 
magnet and armature) 


The clutch or brake must then be selected on the 
basis of its heat-dissipating capacity as well as its torque 
capacity. 

Crusher Drive. 
or stop proposition, anyone who understands the previ- 
ously outlined calculations can make a suitable applica- 
tion. Howeve 


When the problem is a simple start 


r, often when the problem takes on a special 
twist, the application engineer is required to call upon 


experience gained in association with many different 
types of electrical and mechanical equipment. The 


clutch selection for the conveyor feed motor of a large 
rock crusher is an example of an easy clutch calculation 
and yet a complicated application. 
be mounted on a 3-hp, 
conveyor 


The clutch was to 
1200-rpm motor driving the 


Hence. 


carrying rock to the crusher hopper. 


5250 < HP 5250 X 3 
See -%K = ————— X 3 
RPM 1200 
Because the clutch engages when the conveyor is loaded, 
it was necessary to base the size selection on the pick-up 
torque of the clutch. Using a chart similar to Fig. 5, 
the unit with a pick-up torque of 39.5 lb-ft or over at 
1200 rpm was selected. 
This selection was only the beginning of the application 


29.5 lb-ft 
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FIG. 6—Speed-heat chart, 
such as this, must be 
checked after clutch is 
tentatively selected on the 
basis of torque. With this 
chart, the designer can de- 
termine if his choice pro- 
vides adequate heat dissi- 
pation. 





since the load in the crusher hopper had to be regulated 
so as not to overload the mill motor. This could be 
accomplished only by regulating the operation of the 
conveyor feed motor. By switching the feed motor on 
and off as the mill motor became loaded, an operator was 
able to keep the hopper at a level low enough to prevent 
stalling the mill motor. this was not satisfac- 
tory because the conveyor feed motor would not stand 
up under the Placing the clutch on the 
feed motor allowed the motor to run continuously and the 
clutch to handle the cycling. 

An operator still was required to energize the clutch. 
This left something to be desired 


However. 


rapid cycling. 


far as automatic 
The next problem, therefore, 
was to find a means for sensing the load on the mill motor 
so that automatic clutch actuation could be accomplished. 
As the amount of rock in the crusher hopper determined 
the current drawn by the mill motor, it was possible by 
using a current-sensitive relay to switch the clutch on and 
off as the mill motor current decreased and increased. 


operation is concerned. 


The circuit diagram of Fig. 7 was proposed using a 
current-sensitive relay with a rating of 2.4 to 4.8 amp. 
With line voltage applied at L,, Ly and Lg, the mill 
motor and feed motor are not running. With the selector 

1 “off” position, the mill motor can be operated. How- 
ever, the feed motor cannot be operated and the feed 
clutch cannot be energized. When the selector is in the 
“manual” position, the mill motor and the feed motor can 
be operated independently. The feed clutch will be 
energized when the feed motor runs. 

Placing the selector in “auto” position prevents opera- 
tion of the feed motor unless the mill motor is running. 
The feed motor starts and stops independently when the 
mill motor is running. In addition, the feed clutch is 
energized when the feed motor functions. The clutch is 
de-energized by operation of overload relay CR when the 
load on the mill motor exceeds the selected value. 

Action of the overload relay will adjust the feed rate to 
maximum loading of the mill motor as follows: When the 


current rating of relay CR is exceeded, CR contacts act 
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to de-energize the feed clutch and energize relay CR2. 
Contacts CR2 close to shunt coil CR with rheostat 2, 
reducing the current through this coil. It is possible to 
select a setting of rheostat 2 so that small changes in 
current to the mill motor will result in sufficient reduction 
of current through the CR coil to cause overload relay CR 
to drop out, thus energizing the feed clutch and de- 
energizing CR2 once more. 

The result of this arrangement is that as the current 
drawn by the mill motor increases with the loading in 
the hopper, the feed clutch is de-energized preventing 
further addition of material to the hopper. When the 
mill-motor current drops back to its normal level the 
feed clutch is energized and the conveyor again adds 
material to the hopper. 

Mechanical problems sometimes confront the applica- 
tion engineer since even though the clutch and brake unit 
is electrically actuated, the mechanical mounting of 
the unit is important. The armature half of the clutch 
assembly is generally mounted on stainless steel drive 
pins through graphite bushings in the armature itself. 
Pin alignment must be held as close as possible to insure 
freedom of movement of the armature axially to com- 
pensate for wear. On some applications, even with per- 
fect alignment, the drive pin and bushing arrangement 
cannot be used. When the driving member tends to 
impart a pulsating load or cause torque reversals, such 
as in a chain and sprocket drive or a reciprocating 
engine, the steel pins have a tendency to pound out the 
softer graphite bushings. In these cases, the use of a 
splined hub is recommended. The internally splined 
member is attached to the armature and the externally 
splined member is fixed to the shaft. The splines are 
designed so as to allow sufficient axial movement to 
compensate for wear. 


Application to Can Body Maker 


One interesting application of these splined hubs was 
in a body-making machine for a can production line. 
The machine required a rapid emergency stop in the 
event of a jam of one of the can bodies in the process 
of being formed. Space limitations dictated the use of as 
small a brake unit as possible. The selection of a small 
unit provides an additional advantage since, when stop- 
ping time is critical, the smaller units require less build-up 
time to full rated torque. 

The braking load could be divided between three 
shafts. On this particular machine, one can body was 
made on every revolution. On a 500-rpm machine with 
one can per revolution, the brake torque necessary for 
each shaft was calculated as follows. The first shaft 
rotated at 500 rpm and had an inertia of 22 |b-ft?, 
including the brake parts which must be stopped. The 
stopping time required was 14 revolution at a speed of 
500 rpm. At this speed, inertia and stopping time, the 
average brake torque was calculated to be 302 lb-ft. 
This is in the range of a standard brake model with an 
average torque of 325 lb-ft, provided that 180-volt d-c 
excitation is used on the 90-volt unit to insure rapid 
build-up to rated torque. Switches giving a minimum 
of time delay must be used to insure as much time for 
brake build-up as possible. 

The second shaft rotated at 1000 rpm, had an inertia of 
12 lb-ft? and required an average torque of 316 lb-ft. 
This also is in the range of the same brake using 180- 
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230 volt, 3-phase, 
60 - cycle line 


Feed motor 
(3hp,1200 rpm) 





90-volt CL 


FIG. 7—Schematic wiring diagram for rock crusher con- 
trol system. With this system, an electric clutch is incor- 
porated in the conveyor feed motor. Clutch is automatic- 
ally released when load on mill motor exceeds a set limit. 


volt d-c excitation. If over-excitation continues for ex- 
tended periods of time, Class H coil insulation is recom- 
mended in place of the Class A normally used. For short 
duration excitation however, over-excitation will not 
damage the standard coil. The third shaft of the body 
maker rotates at 500 rpm and has an inertia of 23 lb-ft? 
including brake parts. This gave an average torque of 
about 300 lb-ft, which again can be handled by the same 
brake with 180-volt d-c excitation. Since the brakes were 
positioned on three different shafts, the strain on the 
shafts and gears was reduced to a minimum. It was 
further suggested that the gear-type armature and hub be 
used since there will be shock loads and reciprocating 
motions present. 

In addition to these provisions for stopping the ma- 
chine in the event of a jam, a main-drive clutch was 
proposed on the 10-hp, 500-rpm shaft requiring 158 lb-ft 
of pick-up torque. A side seamer used in conjunction 
with the body maker seals the sides of the formed cans. 
The drive power of this unit was 3 hp at 500 rpm. A 
clutch was provided of sufficient size to handle the pick-up 
torque requirement of 32 lb-ft approximately. As is the 
case in all electric clutch and brake applications, the me- 
chanical functions of the machine are linked with the 
electrical controls to provide versatility, instantaneous 
response, compactness and design simplicity which paves 
the way for limitless improvement in the design of all 
types of industrial machinery. O00 
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Application Factors for 


Two-Phase Servo Motors 


Although often classed as an instrument, the 


two-phase servo motor is actually an a-c machine. 


Here approaches already familiar to industrial-drives users are 


adopted to explain the operating characteristics and 


application principles of servo motors. 


THE WIDE ACCEPTANCE of the two-phase induction motor 
as a control element parallels the growth of feedback 
servo systems. The feedback or closed-loop technique is 
one of the two fundamental modes of control, Fig. 1. The 
second type is termed open loop. A system based upon 
open-loop control consists of a series of calibrated ele- 
ments feeding one into the other so that a command 
signal R into the first element eventually results in desired 
response C in the last or controlled output element. For 
example, consider the speed control of a d-c machine. 
By varying the adjustment of the field rheostat (the first 
element in the series), the speed of the machine shaft 
is adjusted. Correspondence may be established between 
the field rheostat settings and motor speed. Thereby, the 
rheostat can be calibrated in terms of speed. It is evident, 
however, that this system will not give a precise control, 
since any variation in the motor characteristics or the 
characteristics of the driven load will directly result in 
a change in calibration and subsequent inaccuracy. 
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STRIKING EXAMPLE of latest packaging techniques is this 
cylinder 1-4g in. diam by 4-4 in. long containing an entire 
servomechanism with the exception of the amplifier. The 
design incorporates a servo motor, an adjustable magnetic 
viscous damper, a gearhead and a feedback potentiometer. 
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fG. 1 (Left)—-Block diagrams’ of simple open-loop (A) and 
dosed-loop (B) controls. R is the reference input; C, controlled 
variable; E, error and G, a high-amplification controller. 
fic. 2 (Top) Characteristics of ideal servo motor. T, is 
rated stall torque; N., no-load speed at rated control voltage; 
m, ratio of actual control voltage to maximum rated control 
voltage. 
fic. 3 (Center ) Analysis of the transient response of a servo 
motor to a step control voltage. (A) Origin of the basic equa- 
ion for dynamic performance of servo motor. (B) Curve 
howing motor speed plotted as a function of time after sudden 
application of signal. 


7G. 4 (Bottom) Schematic of two-phase servo motor. The 
speed of the rotating field is expressed as a function of the 
excitation frequency and the number of poles. 


For precise systems, closed-loop control is normally 
employed. This type of control possesses inherent self- 
correction of errors. The controlled variable C is meas- 
ured and compared with the reference value R; the dif- 
ference (or error, E) is greatly amplified; and the 
amplified error is applied to a corrective element, such 
as a servo motor. This element acts on the controlled 
variable to bring it into coincidence with the reference. 
The speed-control problem discussed above may be car- 
ried out more accurately with a closed-loop system. In 
this instance, C is the servo motor shaft speed which is 
to be regulated. If the amplifier gain GC is sufficiently 
high, it is apparent that even a very small error will act 
to correct the output speed, making for a high-precision 
system, dependent only on tachometer accuracy. 

From a comparison of the two modes of control, the 
advantages of the closed-loop variety are apparent. These 
advantages become more striking as those operating con- 
ditions that may affect open-loop calibration vary. In 
many of today’s applications, operating temperatures 
range over several hundred degrees centigrade; humidity. 
pressure, line voltage, and frequency may fluctuate by 
large percentages. In such cases, closed-loop control is 
absolutely essential to achieve reasonable system preci- 
sion. 

It is noted in Fig. 1 that some active member G is 
required to introduce the necessary correction in the 
output. The most common element here is the servo 
motor. This presentation will be concerned with the 
performance characteristics of the servo motor, its limita- 
tions and the factors to be considered in application. 

Performance in Closed Loops. In servomechan- 
isms, the most satisfactory general-purpose actuator is a 
motor having linear characteristics. Such a motor is 
capable of being satisfactorily analyzed in a simple 
mathematical manner. Therefore, designers of servo mo- 
lors strive to achieve effectively linear performance. 

A motor having linear performance is characterized 
by the following features: 


1—Stall torque is proportional to control or error 
voltage. 

2—Torque for any control voltage decreases at a defi- 
nite uniform rate with speed. 


A motor having linear torque characteristics and defi- 
tite inertia may be readily analyzed by the system de- 
signer using differential equations or operational meth- 
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TABLE I-TWO-PHASE INDUCTION MOTOR PERFORMANCE 
CHARACTERISTICS RELATED TO EQUIVALENT CIRCUIT 


Equivalent circuit Induction motor 


Power in Ry 
Power in Ry 
Power in Ro/S (Ppp) 










Where input 
power goes, 
per phase 













Stator copper loss 
Core loss 
Total rotor power 

















Power to rotor consists of sum of developed 
mechanical power + rotor copper loss. This 
sum equals Par. Thus: 


Developed 
mechanical 
power 


(See Fig.6) 
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Maximum Since Pm. dey per phase is equal to dissipation 




















Maximum 
developed 
torque 


Since T is proportional to dissipation in Ro/S, 
T reaches a maximum when Ro/S equals the 
retlected source impedance, see Fig. 6 


ods. Fig. 2 illustrates the above linear characteristics and 
defines the key terms used by servo designers. 


Since a servo motor must be capable of responding 
rapidly to control signals, it is important to supplement 
the static characteristics of Fig. 2 with information upon 
which dynamic performance may be compared. One 
simple technique is to observe the response of the motor 
to a suddenly applied control voltage. By simple applica- 
tion of Newton’s laws, the response may be derived with 
the minimum of mathematics, Fig. 3. Employing the sym- 
bolism of Fig. 2, it is apparent that T7/D, J/D, and K/D 
constitute principal figures for comparison of dynamic 
performance. (These figures must be modified to in- 
corporate effective gearing and load as described in a 
later section.) The torque to inertia ratio (7'/J) defines 
the maximum acceleration which the stalled motor is ca- 
pable of accurately tracking. //D has the dimensions of 
time, and is comparable to the L/R time constant of an 
R-L network. It is an inverse measure of the maximum 
frequency component of the control signal which the 
servo may very accurately follow. 


K/D is often referred to as the velocity constant and 
is an effective amplification factor. Physically, it repre- 
sents servo-motor shaft velocity divided by control signal. 
When an amplifier is used to drive the control winding, 
K may be effectively increased to very high values. With 
a servo error signal applied to the amplifier (as it usually 
is) the servo motor in the linear region assumes the 
definite velocity of KE/D. Conversely, if it is known 
that the servo must track an input velocity, then the 
consequent error is VD/K. 


Among those actuator units which may be designed 
to operate in an approximately linear manner, the most 
useful is the two-phase servo motor. This motor is rug- 
ged and long-lived, does not generate radio interference 
and can be designed to give excellent general perform- 
ance. To operate satisfactorily in a servomechanism, the 
motor differs in certain design details from the conven- 
tional two-phase induction motor. 
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Ry= stator resistance R= rotor resistance referred to stator 
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Equivalent Circuits. The two-phase induction motor 
is so named because it consists of two input windings 
(wound on the stator) spaced 90 deg apart electrically, 
Under balanced operation, the windings are excited with 
equal voltages, 90 deg apart in time phase, as noted in 
Fig. 4. These voltages set up currents that produce mag. 
netic fields at the rotor. The two fields are in space and 
time quadrature, corresponding to the currents produc. 
ing them. Each field is pulsating (varying in magnitude 
with respect to time) as the applied-voltage frequency. 
The two fields can be combined vectorially, and the 
resultant is a field of fixed magnitude rotating at syn- 
chronous speed Ns. 

This rotating flux field induces a voltage in the rotor 
conductors, whose magnitude is proportional to the rela- 
tive speed of the rotor and field. The rotor voltage 
generates currents which result in a force being exerted 
on the current-carrying conductors by the rotating field. 

The rotor will therefore accelerate and under no load 
conditions, rotor speed N will approach synchronous 
speed N,. At N, the rotor would be stationary with re- 
spect to the rotating field and, therefore, no voltage 
would be induced. Current would not flow in the rotor 
conductors and no force would be exerted on the rotor. 
Since the rotor must develop sufficient torque to over- 
come windage, friction and certain rotor parasitic 
torques, the rotor cannot reach synchronous speed. In 
fact, in servo motors, it has been established from exper: 
ience that the following approximate relation exists be 
tween no-load speed No and synchronous speed Ns: 

N, = 5/6 N, 

As external load is applied, the rotor speed falls to 
the point that sufficient voltage is induced in the rotor 
to produce the required current and subsequent torque 
to rotate the external load. The relative speed of the 
rotor with respect to the synchronously rotating flux 
field is referred to as slip S and is defined as follows: 
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FG. 5 (Left) Equivalent circuit of one phase 
oft polyphase induction motor under balanced 

rating conditions. The various circuit ele- 
es conveniently represent the relationship 
isting in the different windings of the metor. 


FIG. 6 (Left) —Modified equivalent circuit. This 
jiffers from the diagram of Fig. 5 in that the 
total power to the rotor is represented as the 
«am of two resistances. 
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FIG. 7—Speed-torque curves for an in- 
duction motor with various values of 
rotor resistance. Curve C shows a 
linear characteristic suitable for servo- 
motor performance. Slip for corre- 
sponding torques is proportional to 
motor resistance. 


Fig. 5 shows the conventional equivalent circuit for 
balanced two-phase induction motor operation. This 
equivalent circuit is derived in standard textbooks on a-c 
machinery. It is useful since the various circuit elements 
conveniently represent the relationships existing in the 
different windings of the induction motor. All perform- 
ance characteristics may be derived from the equivalent 
circuit with a proper understanding of the nature of the 
circuit elements. Table I summarizes the key perform- 
ance characteristics of the induction motor in terms of 
equivalent circuit constants. The table, supplemented by 
the description of Fig. 6, further points out the corre- 
spondence between simple network relations and the 
physical performance of the machine. Thus, the ques- 
tions of maximum torque point and maximum power point 
become simple impedance-matching relations. The sim- 
plicity of dealing with a lumped-parameter network in 
lieu of a complex rotating machine is a very significant 
feature of the equivalent circuit. 


Servo Motor Features. The balanced two-phase 
servo motor is essentially a two-phase induction motor 
with the parameters so adjusted as to give the constant 
positive damping (represented by a straight-line speed- 
torque curve), which was indicated above to be desirable 
for servo performance. Fig. 7, Curve A, shows the speed- 
torque curve of a conventional induction motor. This 
performance curve in no way resembles the desired 
characteristic. It may be noted from the torque equations 
in Table I and Fig. 6 that as the rotor resistance ro is 
increased, the maximum torque remains constant, since 
itis a function of ro/S: However, the slip at which the 
maximum torque occurs, increases proportionally, and the 
speed-torque curve shifts as noted in Fig. 7, Curve B. 
Curve C illustrates a satisfactory characteristic for a servo 
motor. Unfortunately, a compromise is necessary in 
the degree of linearity achievable. The straighter the 
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speed-torque curve, the less stalled torque available, which 
means less power delivered to the load and smaller initial 
accelerations. This results in more sluggish servo response 
as can be noted from the equations of Fig. 3. Thus, in 
most servo motors, a compromise is made so that the 
maximum torque occurs between S= 1.5 and S = 2. 
This gives reasonable linearity and stalled torque, and 
allows for approximately maximum torque for reversing 
a motor (plugging). 

The equivalent circuit may be measured on the physical 
motor by the procedures outlined in standard electrical 
machine textbooks. However, many of the approxima- 
tions involved in these measurements do not apply well 
on very small motors such as are often used in servo- 
mechanisms. It is necessary to take measurements of a 
much more detailed and precise nature. Where the system 
designer desires complete motor information and is able 
to purchase a sample motor, he could make the equivalent 
circuit measurements and, from the parameters, com- 
pletely derive machine performance under all conceivable 
conditions. 

In addition to the high rotor resistance required for 
damping, the servo motor is distinguished from conven- 
tional induction motors in other respects. The servo 
motor is designed for a maximum ratio of stall torque to 
rotor inertia (theoretical stall acceleration) in order to 
achieve fastest response. Inertia varies as the fourth 
power of the diameter of a cylindrical object (the motor 
rotor) ; developed output torque varies as the square of 
the diameter. Thus, if it is desirable to achieve a high 
torque-to-inertia ratio, a small rotor diameter is most 
desirable. Servo motors, therefore, are distinguished by 
relatively small diameter rotors for their frame size. 
Similarly, small servo motors have much higher torque- 
to-inertia ratios than do large servo motors. Theoretical 
stall accelerations of up to 50,000 rad/sec? are feasible 
in the smaller frame sizes. 

Since a servo motor normally operates at a much higher 
speed than is required for a given load, it is necessary to 
employ gearing. The high motor speed means high 
rotational energy, not withstanding the minimum inertia. 
In the interest of servomechanism stability, it is impera- 
tive that inertial energy be held to an absolute minimum. 
The design technique for minimizing rotor inertial energy 
is to wind the motor with as many poles as possible, in 
order that it operate at low speed (N, is inversely propor- 
tional to the number of poles). 

The increased number of poles cuts the speed propor- 
tionally, and should (theoretically) provide a correspond- 
ing torque increase. However, the percentage torque gain 
is never as large as the speed reduction due to reduced 
efficiency. Thus, motors having many poles are capable 
of operating with a minimum of inertial energy. But, 
on the other hand, they do not as efficiently develop out- 
put power to drive a load. In 400-cycle motors, which 
tend to operate at high speed, 6 or 8 poles are normally 
used to provide lower speeds. The slower 60-cycle motors 
do not require as many poles. 

Small airgaps are another distinctive feature of servo- 
motors. If the number of poles increases, the inductance 
of the windings tends to go down, and it is necessary to 
minimize the airgap in order to build up the inductance. 
Airgaps in small servo motors may be as low as 0.001 in. 

Servo motors are also distinguished by high mechanical 
quality. Bearing radial clearance must be held to an 
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absolute minimum to avoid rubbing in the airgap at high 
speeds under extreme temperature conditions. End play 
in the motor may result in vibration and wear during 
operation. Class ABEC-5 or ABEC-7 bearings are often 
required in order to avoid friction torques which prevent 
starting at low signals and, thereby, reduce servo sensi- 
tivity. Coefficients of expansion must be carefully matched 
in all mating parts. 

Selection of Servo Motor and Gear Train. A 
servo motor drives a load through a gear train. It must 
be capable of driving against the frictional force (includ- 
ing its own internal damping) and accelerating the effec- 
tive inertia at a rapid enough rate to suitably follow the 
input signal to the servomechanism. Thus, motor and 
gear ratio must be selected with previous knowledge of 
the tracking requirements. The gear train acts exactly 
analogously to a matching transformer, which optimizes 
power transfer to the load. 

Unless the load is negligible, the servo designer will 
generally specify the simultaneous figures of velocity and 
acceleration which it may be necessary for his servo- 
mechanism to track. This appears as required load power: 


dv 
P, =0| J— + F | 
dt 


where: J effective inertia at load shaft 
F = effective friction at load shaft 


v = load velocity 

> dy 
— = load acceleration 
dt 


If calculations are made at the low-speed or load shaft. 
for a gear ratio, n, 


J=J,+r J, 
F=F,+ nF, 
F F, +n? oD 
where: Jz = load inertia 
Jm = motor inertia 
F, = load friction 
F,, = motor friction 
= noD 
D = motor damping coefficient 


Thus, power required at the load is given as: 


dv 
Pr=v? or +n?J,) — + (F, + red) | 
dt 


The power required at the load is obviously a function 
of the gear ratio, Fig. 8. To determine whether a given 
motor can supply the above P,, assume that, with a series 
of gear ratios, the motor is always operating at such a 
speed as to drive the load at the required rate v. The 


motor is then operating at nv. From the speed-torque 


Table 1I—Typical Values of 7, in 
Well Designed Motors 
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Size Poles (per cent) Size 


Poles (per cent) 
19 8 6 
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curve of the motor, the corresponding torque T is deter. 


mined. Motor power is then: 


l 
Pas NT 
1352 
where: JN rpm (corresponding to nr) 
T = torque in oz-in. 
P,, = power in watts 


For a linear speed-torque curve, P,, is a maximum at 
nv equals N,/2, Fig. 14. If the curves of motor power 
P,, and load power P, are plotted together versus gear 
ratio as in Fig. 8, the capacity of the motor to drive the 
load becomes apparent. The range of suitable gear 
ratios is also established. 

When load friction is negligible, maximum acceleration 
is achieved by setting 

[Jn 
n= — 
7 

Where friction alone is the principal load, the motor 
gear ratio should be selected for maximum load power. 
That is, the gear ratio should be such that the load is 
going at maximum speed when the servo motor is at its 
maximum power output point (somewhat above 1 no- 
load speed). Where a totally negligible load is involved, 
gear ratio adjustment may be a method for establishing 
loop gain. Other factors affecting gear ratio are: 

1—Adequate torque at the load to minimize static error. 

2—Economy in number of gear stages for cost redue- 
tion or simplification. 

3—Adequate gear reduction to assure smooth tracking 

at very low velocities. 

1—Minimization of inertia introduced by gearing itself. 

The inertia introduced by the gearing may be a sig: 
nificant factor in closely designed systems. For a given 
ratio, there is an optimum number of stages that will 
minimize the inertia reflected into the servo system by 
the gearing. Nomograms have been developed for deter- 
mining this optimum number, but these generally indi. 
cate an uneconomical system. In most applications, it 3s 
adequate to merely limit the ratio of the first pass to 4 
maximum ratio of 4 or 5, and minimize the diameter of all 
pinions. The total contribution of gearing inertia should 
rarely exceed 20 per cent of system inertia. 

Gearhead Motors. Designers have discovered an 
important opportunity for system simplification in motors 
with built-in gearheads, Fig. 9. Not only does the use of 
these components result in substantial manufacturing 
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eonomies, but simultaneously yields a thoroughly engi- 
neered environment-proof, compact package. The minia- 
ure gears add minimum additional inertia. System design 
time is saved. Some manufacturers have brought out 
seatheads of a basic design allowing changeable clusters. 
Thus, many ratios in closely spaced steps are readily 
aailable from stock. Since the individual gear types 
are few in number, great manufacturing economy and 
rapid delivery are effected. Designs are available incor- 
porating spring loaded gears for zero backlash, and slip 
clutches to limit impact forces during servo transients. 
Backlash is normally under about 30 min, where spring 
loading is not incorporated. Environmentally, gearhead 
motors can withstand the most stringent military condi- 
tions, including salt spray, shock, and vibration. 

Impedance Matching. Inasmuch as motor im- 
pedance varies considerably with speed, it is impossible 
to secure a universal adjustment between the servo motor 
and its driver amplifier. Therefore, an optimum adjust- 
ment is established with the motor at stall. To secure 
unity power factor for motor impedance, the control 
winding is generally tuned by a parallel capacitor. While 
this introduces an additional inductive time delay in the 
closed servo loop, this delay normally occurs at such 
a high frequency that it rarely introduces problems. 

In order to minimize the amplifier output impedance, 
negative feedback is employed. Low output impedance 
means that the motor may be operated over a consider- 
able speed range without appreciably disturbing the 
voltage balance required for satisfactory performance. 
High amplifier output impedance can be quite harmful in 
aclosed servo loop. Assume for the moment that the 
source impedance driving the control winding is high. 
For a fixed error signal applied to the amplifier, the in- 
creased motor impedance at high speed results in a cor- 
responding increase in control winding voltage. This 
yields a higher torque than would be indicated by the 
desired straight-line speed-torque curve and results in a 
typical change of shape as shown in Fig. 10. 

This “effective” speed-torque curve is non-linear, lacks 
damping and means poor servo stability. As a matter of 
fact, the change in shape of the speed-torque curve indi- 
cates the tendency of the servo motor to operate on single 
phase (with zero control volts). Many motors that are 
perfectly satisfactory when operated from a low-impedance 
source, tend to single-phase when the control field source 
impedance is high. In effect, single-phasing is negative 
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FIG. 8 (Opposite page)— 
Graphs of load power (Pz) and 
motor power (Pm) versus in- 
creasing gear ratio. For best per- 
formance, the servo-motor user 
should select a gear ratio pro- 
viding a maximum safety factor 
or ratio of P» to Pz. This ideal 
ratio is mm, which occurs in the 
overlapping portion of the 
graphs. 


FIG. 9 (Left)—Universal gear- 
head is so named because basic 
standard parts can be assembled 
to achieve 25 different ratios be- 
tween 12 and 3000 to 1. Gear 
train pictured can drive load 
of 50 oz-in. 






damping. High source impedance is often obtained by 
magnetic amplifier circuits and half-wave circuits driving 
the control winding of the motor. 

Torque Efficiency. One of the basic functions of a 
servo motor is to produce torque with a minimum of input 
wattage. The quality of a design may be established by 
the relationship of torque vs watts. This section will 
indicate performance figures for high-efficiency servo 
motors currently available commercially, which may be 
used as a standard of comparison. It must be cautioned 
that high torque per watt is often achieved through use of 
very close tolerances and expensive manufacturing tech- 
niques. Lower torque efficiencies may often be suitable, 
with a consequent reduction in cost. 

Since the speed-torque curve of the servo motor is 
almost straight in the normal operating range, it is suffi- 
cient to examine the relation between stall torque and 
watts. Assume balanced two-phase excitation. The 
formula for stall torque T, is given by 
1352 

Prr 
Ns 

The quantity Pry may be represented by 7,Pin, when 
P;,, is the total stall input watts to the motor (twice the 
phase power, and », is stall “torque efficiency.” 7, is the 
ratio of actual stall torque to the theoretically maximum 
stall torque, and is the basis for comparison presented in 
Table II. In general, », is higher at increased frequency, 
and with fewer poles. It is however, only one of the 
factors to be considered in the performance comparison 
of two motors. 

Stall Performance Under Unbalanced Condi- 
tions. A servo motor may be rated to operate under 
distinctly unbalanced conditions. That is, instead of 
applying equal power to both phases to secure balanced 
operation, one may intentionally overenergize the main 
winding in order to secure more output torque per control 
field watt. This minimizes the required output from the 
control amplifier. This unbalanced condition is relatively 
easy to analyze at stall, although it presents a formidable 
problem at running speeds. However, a stall analysis is 
normally sufficient, since the motor tends to run near 
synchronism at no load, and the connecting characteristic 
curve is a straight line. 

The stall analysis is based upon the assumption that 
stall torque varies linearly with the voltage applied to 
either field. Since power on each phase varies as the 
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FIG. 10—Effect of control-source impedance on shape of speed- 
torque curve for two-phase servo motor. Effective damping can 
be considerably reduced or even made negative as control-source 
impedance increases. FIG. 11—Ratio of stall torques for un- 


square of the corresponding voltage, torque varies as the 
square root of the product of main and control powers. 


Thus, 
7% _ ky Vv P,, P. 


For balanced operation: 

Py = P. = P 

T, = k.P 
By comparison with the formula for 7’, at balanced opera- 
tion, and simplifying. k, may be determined: 


k,; = ——™, 
Lf 
Thus, the generalized unbalanced formula is: 
2704 
<0 FOP 


It is interesting and useful to compare the stall torques 
which may be achieved with varying degrees of unbalance 
for a fixed total wattage to the motor. Let P,, = P + AP; 





P, = P — AP; total input watts = 2P = P;,. Then: 
Unbalanced stall torque Tan 
Total input watts 2P 
2704 wv (P+ AP) (P — AP) 
Sl agente Sy ian iia 
N, 2P 
2704 j/ Pe “AP? 
= — 4, ————— 
N 3 9p 
For balanced operation: 
Ts» 27045 VP 
Sa oe 
2P 





N, 2P 
2704 1 
en 
Taking the ratio of 7,/2P to T,,/2P, 
.. YAP 2 
eae Set si —) 
me Pp 

































balanced and balanced operation as a function of the degree 


of unbalance. FIG. 12—Dimensionless curve relating stall torque 
per control-field watt under unbalanced power conditions to “ 
degree of unbalance. For an unbalance of 0.5, stall torque per 

This function is plotted in Fig. 11. It is apparent from t 
the figure that appreciable unbalances are tolerable before d 
the stall torque falls off significantly. Similarly to the e 


method employed above, we may determine the improve- 
ment in stall-torque per control field watt due to the t 
unbalanced mode of operation. Stall torque is given as: 
rO4 I 
Ti. = ——7, J » — oF Ps 
N, ' 


2704 — in 
ae 1—{ — 
N, \ P 


The control field watts are: 


AP 
P, =P—aP=P (: = ) 
P 


Taking the ratios, 
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2704 - ZAP 2 
ohclks ( -) 
ill V P 
P. AP | 
p ( = ) | 
P 
[— 7aP 
fa 4 ( 
2704 Ns P 


i at AP 

Vi ( 

P 

Fig. 12 is a plot of this function. It is apparent that very 
high torques per control field watt may be achieved in 
this manner. By inspection of the above two curves It 
may be decided in specific instances just how far to go m 
aiming for unbalanced operation. Once the power adjust- 
ment in the two phases has been decided upon, the 
appropriate voltages may be determined by simple scaling. 
Where required, manufacturers can supply motors having 
special voltage values and power ratings. Unbalanced 
operation is especially useful where the need for mima- 
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watt increases 73 per cent. From Fig. 11, stall torque per 
total watt decreases 13 per cent for the same amount of unbal- 
ance. 


turization has necessitated minimum wattage from the 
driver amplifier. Fig. 13 illustrates a highly practical 
embodiment of the above principles. 

Servo-Motor Output Power. Servo motors nor- 
mally are designed to achieve good linear damping, in 
contrast with the design objective of high efficiency sought 
in conventional motors. When appreciable power is re- 
quired to drive a load, the low inherent efficiency of the 
servo motor becomes extremely objectionable, and mani- 
fests itself as excessive heating. Equally troublesome is 
the fact that the control amplifier must be capable of 
supplying full stall control-field power. From the point 
of view of adequate amplifier capacity, efficiency might 
be defined as the maximum output power which the 
motor can develop divided by maximum stall power input. 
This efficiency figure is readily derived from the basic 
torque formula with the assumption of a linear curve 
relating stall torque and no-load speed. The derivation 
is given in Fig. 14. Approximately 

Eff. = 5/24 ne 
By comparison with the figures for », for the servo motors 
of Table II, it is apparent that efficiencies of from 5 to 20 
per cent are common. In larger servo motors which must 
deliver output power of 5 or 10 watts or higher, it is 
necessary to make design compromises in the interests of 
eliciency, notwithstanding the degradation in damping 
which results. As a matter of fact, most high power servo 
motors strongly single-phase when the control winding is 
excited from a high-impedance source or left open 
circuited. This complicates the servo closed-loop damping 
problem, as noted previously, and special networks and 
other damping methods, not wasteful of output power, 
must be employed. In servos requiring high output power 
the additional stabilization devices do not, on a_per- 
centage basis, represent excessive expense. Where output 
power above 10 or 20 watts is required, clutch servos 
may be superior D-c servo motors are satisfactory in 
ratings up to several horsepower. 
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Notes on Heating. The servo motor manufacturer 
specifies a temperature rise for a given operating condi- 
tion. That temperature rise, together with the safe oper- 
ating limits of the insulation, lubricants and other mate- 
rials in the motor, establishes the maximum safe ambient 
temperature. There are many special conditions for 
which the manufacturer may state the rise, some typical 
ones being presented below. 

1—The motor temperature rise at stall, when mounted 





FIG. 13—Motor and amplifier packages shown 
above illustrate substantial advantages to be 
gained through power unbalance of the motor 
winding. A servo amplifier is considerably 
larger than its accompanying motor. Therefore, 
it is important to reduce the control power 
requirement in order to permit the maximum 
in amplifier miniaturization. 


on a black anodized aluminum plate of specified dimen- 
sions. 

2—The motor in still air, unmounted and stalled. 

3—The motor at stall when under a stated duty cycle. 

4—The motor running at its maximum power output 
point. 

The information furnished by the manufacturer must 
be adequately reconciled to the user’s specific application. 
The servomechanism duty cycle must be considered. Is 
the servomechanism continually slewing with both fields 
fully energized, or is it slowly tracking with negligible 
control field power? The ambient temperature of the 
motor may be modified seriously by its presence in the 
vicinity of other servo motors or hot electronic equip- 
ment. Good air circulation provided by a blower may 
reduce motor temperature rise by as much as 50 per 
cent. Such circulation may permit doubling the output 
in a given frame size. 

Many large servo motors are equipped with built-in 
fans for forced circulation. However, with such motors, 
the temperature rise in the rarefied air of high altitudes 
may pose problems. For-normal operation in ambients 
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up to 71 C, motors mounted on aluminum plates and 
operating at stall, have stall input powers which vary 
with the frame size. Typical values are presented below. 


Size W atts 
8 3 
10 6 
15 12 
8 20 
23 30 


APPOINTMENT OF JosEPH F. MILLER as managing director 
of the National Electrical Manufacturers Association, New 
York, was announced in May by A. F. Metz, president of 
NEMA and chairman of the board of The Okonite Company. 




















































































5 rs mechanic y 

Since No® & Ng shows mechanical power 
output of a servo motor 
Ts = we Ns Pin — a — - line 
speed-torque relationship 
1 1 T3$2. ° . x 
Pr = a ee Ns Pir Also given is the deriva- 

” we 2 |. = ; 
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Pm=s (2) Ms Pin efficiency (ratio of maxi- 
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(of maximum 


“2 power point) FIG. 14—Parabolic curve 


input). 


These are Standard Bureau of Ordnance frame sizes 
which have been accepted by most manufacturers. The 
diameter in tenths of an inch is approximately equal to 
the numerical frame designation. Thus a 1-in. diam 
motor is specified as size 10. Note that, quite closely, 
the ratio of watts to squared diameter (watts/sq in. of 


surface) is constant. 000 
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NEMA Names Joseph F. Miller New Managing Director 


Mr. Miller, who has been assistant managing director since 
August 1954, succeeds William J. Donald, who retired April 
30, 1955 after twenty-one years of service. 

Mr. Miller joined the NEMA staff in August 1953 as 
recording secretary of the Wire and Cable Section. Prior 
to that he had been serving as director of the Copper Divi- 
sion, Metals and Minerals Bureau, of the National Production 
Authority, Department of Commerce, since September 1952. 
He had been appointed deputy director of the Copper Divi- 
sion in July 1952, and had also served in the capacity of 
deputy assistant administrator of the Metals and Minerals 
Bureau. Previous to his assignment to the Copper Division, 
Mr. Miller had been an attorney in the Office of the NPA 
General Counsel, specializing as counsel for the Copper 
Division and the Tin, Lead and Zine Division. 

From 1942 to 1946, Mr. Miller was counsel for the Defense 
Plant Corporation, a subsidiary of the government’s Recon- 
struction Finance Corporation. In 1946, he was appointed 
director of the Legal Division, Regional Office for Real 
Property Disposal.of the War Assets Administration, but 
resigned to reenter private law practice the same year. 

Born in New York City in 1907, Mr. Miller is a graduate 
of Princeton University and Harvard Law School. He was 
admitted to the New York State Bar in 1932 and for ten 
years thereafter engaged in private law practice in New York. 

Elsewhere in this issue there is comment on the work of 
Mr. Donald as the top professional in NEMA for the past 
21 years. 000 


JOSEPH F. MILLER 
New NEMA managing director 
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Part I—Background and General Factors 
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THE HORIZON of a world at peace is the horizon 
of peaceful applications for atomic energy. 
From huge nuclear-fueled power plants to min- 
iature radioactive control devices, the atom 
will have its impact on a broad swath of de- 
sign engineering. Requirements for basic ma- 
terials and components will thus reach new 
boundaries. To the time-honored physical. elec- 
trical and chemical characteristics will now be 
added specifications and values for radiation 
resistance. 

But it should not be assumed that the effects of 
high-energy radiation on materials are all neces- 
sarily degradative. Not at all. In respect to dielectric 
and insulating materials (with which this review 
is primarily concerned) the insulating character 
istics of certain polymers are actually improved 
when subjected to intense radiation fields. 

This therefore opens up a corollary phase of this sub 
ject: Improving existing dielectric materials. and syn- 


thesizing new ones by means of radiation. Applications 


for these irradiation techniques go beyond dielectric 
materials: a whole new concept of manufacturing proc- 
esses is opening up for the plastics industry. Entirely 
new classes of materials may be evolved with heretofore 
unobtainable characteristics. Commercial production of 


irradiated polyethylene for example is already in progress. 
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FIG, 2—Evolution of gas from silicone-resin insu- 
' lation under cobalt-60 irradiation vs integrated ex- 
eee). posure. Gaseous products create special problems 


Klein 


To begin, here is a simplified breakdown of the prob 


lems that might arise from radiation effects on dielectric, 
8: 


1. Mechanical degradation: 
a. Embrittlement (in solid dielectrics) 


vel 


l. Transformation from liquid to g 


(in liquid dielectrics ) 
c. Loss of flexibility 
d, 


Or solid state 


Progressive oxidation resulting in a completely de. 
graded. often slimy and slippery. substance 


e. Changes in thermal conductivity 


Electrical degradation: 

a. Changes in insulation resistance 

b. Losses caused by overheating 

c. Changes in dielectric constant 

d. Changes in dielectric breakdown values 


e. Effect of corona 


Where are radiation effects on dielectrics (and other 
basic materials) of primary design concern? The mog 
apparent product groups are represented by the electrical 
apparatus, machines and instrumentation to be used jp 
nuclear-powered powerplants: submarine and other naval 
atomic nuclear propulsion units: airborne atomic propul 
sion units; and other reactor installations. Latest in such 
projects include plans for a package reactor plant to be 
used as small land-based electric power stations: small 
mobile reactor for Army use in the Arctic regions and 
also for 


emergency and a nuclear-powered 


reciprocating engine for a number of possible applica. 


pu rposes ; 


tions. primarily locomotive propulsion. 

In airborne and naval propulsion units. the problem 
of radiation may even be aggravated owing to the con- 
fined space in which the units have to operate. A knowl 
edge of the effects of radiation on insulating materials 
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design of insulation for sealed systems. Source: 
and Mannal (5). 
















The Sources 


Types of Radiation. A nuclear chain 
reactor or pile provides radiation 
comprising a mixture of fast neu- 
trons, slow or thermal neutrons, 
gamma radiation, fission products 
and beta radiation. Particle accelera- 
tors such as the Van de Graaff gen- 
erator and the cyclotron, can pro- 
duce proton, deuteron, electron and 
X-ray radiation. A cobalt-gamma 
source can produce pure gamma ra- 
diation free from neutrons. In the 
discussion that follows the abbrevia- 
tion “Mev” refers to a million elec- 
tron volts. One unit is the energy 
acquired by a singly charged particle 
accelerated by a million volts. 

Fast Neutrons. For covalent mate- 
rials such as organics, considerable 
damage by fast neutrons occurs and 
is induced primarily by hydrogen 
recoils (the fast neutron is scattered 
or reflected by colliding with the nu- 
cleus of a hydrogen atom, which re- 
coils and is ejected as a fast-moving 
proton). 

Gamma Radiation. The three most 
prominent methods of interaction of 
gamma radiation with matter are the 
photoelectric effect, Compton effect, 
and pair production. The method of 
interaction prevailing for a given 
material is largely dependent upon 
the atomic number of the constitu- 
ents of the material and upon the 
energy of the gamma radiation. For 
materials containing elements of low 
atomic number (27 or less) such as 
hydrogen, carbon, or aluminum, the 
photoelectric effect predominates for 
gamma energies below 0.1 Mev, the 


and Mechanisms of Radiation Damage* 


Compton effect for energies from 0.1 
to 10 Mev, and pair production above 
10 Mev. For materials containing ele- 
ments of high atomic number (82 or 
greater) such as lead, the photoelec- 
tric effect predominates for gamma 
energies below 0.5 Mev, the Comp- 
ton effect from 1.0 to 4.0 Mev, and 
pair production above 4 Mev. 

Thermal Neutrons. The main 
source of damage to organic mate- 
rials by slow or thermal neutrons is 
due to ionization by the 2.17 Mev 
gamma rays which are given off when 
the neutrons are captured by hydro- 
gen atoms. For a given pile thermal 
neutron intensity and a large volume 
of organic material, the intensity of 
the 2.17 Mev gammas resulting from 
neutron capture by hydrogen can be 
approximately as high as the pile 
gamma intensity itself and equiva- 
lent damage can result. 

Fission Products. Fission products 
are usually contained in the fuel ma- 
trix of a nuclear reactor. Since fuel 
elements are ordinarily metallic or 
ionic in nature, damage by fission 
ions would not be caused by ioniza- 
tion but by displacements or disloca- 
tions of the matrix ions by collisions 
with the neutralized fission ions. 

Beta Radiation. Since beta radia- 
tion consists of electrons emitted 
from nuclei, damage is caused by 
the same mechanism as the recoil 
(Compton) electrons produced by 
gamma radiation. Compared to fast 
neutrons, gamma rays, and thermal 
neutrons, these particles (f-rays) 


play only a minor role in radiation 
damage since they are produced in 
pile radiation cn a much smaller 
scale, both in quantity and intensity. 

Protons, Deuterons, and Alpha 
Particles. Protons can be produced 
by the cyclotron and Van de Graaff, 
and they cause damage in organics 
by the same mechanisms as fast neu- 
trons and also thermal neutrons in 
certain reactions. Deuterons can be 
produced in the cyclotron, and since 
they are essentially heavy protons, 
they cause damage by a similar mech- 
anism. Very highly energetic alpha 
particles can be produced in the cy- 
clotron. Their mechanism of damage 
is similar to that for thermal neu- 
trons involving neutron-alpha reac- 
tions. Their mechanism of damage is 
also similar to that for fission prod- 
ucts, protons, and deuterons, since 
they are heavy particles and are also 
strongly ionized. 

Electrons and X-rays. High-en- 
ergy electrons can be readily pro- 
duced by the Van de Graaff, and 
their mechanism of damage is similar 
to gamma and beta radiation. X-rays 
can be produced by the Van de 
Graaff and they are essentially lower- 
energy gamma rays generated from 
the innermost electron shells rather 
than from the nucleus of an atom. 
Their mechanism of damage is sim- 
ilar to gamma, beta, and electron 
radiation. 


*Source: ‘Radiation Damage to Nonmetallic 
Materials,”” V. P. Calkins, Aircraft Nuclear 
Propulsion Dept., Atomic Products Div., Gen- 
eral Electric Company. (6) 


| would be especially important in mobile reactors. Since it 
would be desirable to keep the weight of the reactor shield 
slow as possible, the electrical equipment external to 
| the shield would be exposed to considerably higher radia- 
fion intensities than in stationary plants. 
Taking all types of reactors as a group, the effects of 
| tadiation would be felt in a decreasing order of intensities 
on equipments located (a) within the primary shield; 
(b) exterior to the primary shield but within the second- 
sary shield; and (c) outside the secondary shield. In the 
fitst area we would find in-pile measurement and control 
| devices or instruments. In‘ the second area, we would find 
| ‘ontrol mechanisms, pumps, motors, solenoid valves, vari- 
ous temperature and other indicating instruments. In the 
third area, would be standard electrical apparatus, such 
8 distribution transformers and power capacitors. The 
- tflects of radiation would be negligible in this area com- 
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pared to the effects within the primary and secondary 
shields. (See Table I page 93.) Reactor units will of 
course vary as to their design and in the type of equip- 
ment in the various areas where radiation is present. 

The effect of radiation on materials is, in fact, an 
effect on components such as resistors, relays, switches, 
transformers. capacitors, hookup wire and power cable. 
If it is conceded that component design begins at the 
materials level, then, conversely, component failure under 
radiation starts with degradation of material. 

What about electrical and electronic equipment exposed 
to radiation in applications other than power plants? 
The problem may be particularly applicable where elec- 
trically energized equipment, such as conveyorized lines, 
move within radiation areas in plants where fissionable 
products or electron generators are used for sterilization 
of foods or drugs. 
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Some Basic Radiation Definitions 








ae 2) 
Term Definitions \« 
yiron 
Intensity of radiation The energy flowing through unit area perpendicular to the hume 
beam per unit time, expressed in ergs per sq em per sec : 
watts per sq cm. ' 7 signe 
s dud} 
Quantity of radiation fhe time integral of intensity; the total energy which has such 
| passed through unit area perpendicular to the beam. ox } \ 
| pressed in ergs per sq cm or watt-sec per sq cm. : 
5 jactt 
Absorbed dose of any ionizing radiation The amount of energy imparted to matter by ionizing par. Yan 
ticles per unit mass of irradiated material at the place of F 3} 
| interest, expressed in rads. ors 
“a z phas 
Rad Unit of absorbed dose, equivalent to 100 ergs per gm. basi 
Roentgen (r) One roentgen is that quantity of X-rays or gamma rays aill 
which will produce, as a consequence of ionization, one elec. com 
trostatic unit of electricity, of either sign, in 1 ce of dry air, men 
as measured at O C and standard atmospheric pressure, ] + teri 
is therefore equivalent to the absorption of 83.8 ergs per gm 
| of air. test 
eee swale v 
Curie Amount of radioactivity equivalent to the number of disinte. effet 
grations per sec in 1 gm of radium. 
= ; may 
Rep (roentgen equivalent, physical) One rep is that quantity of ionizing radiation which, upon tran 
absorption in the body tissue, deposits 93 ergs of ene rey pet equ 
gm of tissue. 
— to | 
Rem (roentgen equivalent, man) One rem is equivalent to that quantity of radiation which con 
produces the same biological damage in man as that caused fini 


by the absorption of 1 r of X-rays or gamma rays. 
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Relationships Between Radiation Units nee 

Types of Radiation r 
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X-rays and gamma rays vel 
Beta rays 

Fast neutrons 10 evi 

Thermal neutrons 9 ria 

Alpha rays Th 


























Radioactive batteries, ionization chambers, dosimeters. shielded) then the valve itself would not fail. 
nuclear research instruments, radiac instruments in gen- The intensity level of the radiation is another factor, as 
eral, beta thickness gages, gamma radiographic devices. is the rate and duration of exposure. In many applica 
electromedical equipment using radioactive isotopes, all tions of radioactive sources, the intensity is from low 
face the same problem: To what extent does the radiation to medium. Moderate amounts of radiation do not sig 
affect the insulation? nificantly modify the properties of the better insulators, 

At this point it must be quickly stated that the pres- Design engineering is thus concerned with the effects of 
ence of radioactive sources does not necessarily mean radiation on materials from two standpoints: (1) where 
that the insulation (or other materials) is being adversely radiation effects are critical, and (2) where such effects 
affected. In most applications effective shielding of the are negligible or moderate. 
radioactive source is necessary to protect the human It is an essential phase of this discussion to point out 
operator; and if this is accomplished it would be safe where the effects of radiation are not critical. It is inter 

to assume that the materials and components in the same esting to remember that historically a parallel situation 

machine or equipment are likewise protected. arose when electrical energy was first used in machinery. 

Radiation effects on insulation in such applications It was felt that electricity itself was dangerous. Radio 
may be described therefore as a function of the effects on activity is in the same position today. But it is no more 
the human operator. The human body is the most sensi- dangerous than electricity when properly controlled and 
tive dosimeter we know. In any machine or instrument properly protected. In most applications (other than 
operation where a human body will tolerate the radiation equipment used in or near nuclear reactors) proper de 
there is nothing to worry about the effects on the insula- sign for shielding provides the answer. 
tion or other materials. Specifically, let’s take a solenoid To design around the limitations of a material is by 
valve. Would this valve fail when exposed to cobalt-60 now standard practice. It is as fully applicable to male 
radiation? Here’s a rule of thumb: If a man, that is the rials deficient in radiation resistance. Some simple rules 
operator, can stand by this valve and is not affected by might be offered: (1) Don’t “scare easy” about radiation 


the cobalt-60 source (which of course has been properly __ effects, and don’t accept too quickly and too unreservedly 
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published statements about some particular effect say 
ihe effect of radiation on Teflon-insulated hookup wire. 

9) Study all design parameters, all operational and en- 
«ronmental conditions, all relationships between the 
jyman operator or operators and the machine being de- 
signed. (3) Make your own tests wherever possible or 
dudy available published data, or do both, and apply 
gach data and conclusions to your own specific problem. 

A great deal of evaluation work has already been done 
igctually some AEC reports date back to the 1940's). 
Yany of the published reports (primarily under spon- 
ership of the AEC) are focused only on specialized 
phases of the overall problem. Other reports are far too 
sic and theoretical for the average engineer. There is 
gill much to do in assessing the effect of radiation on 
smplete components (as against tests on materials speci- 
mens). “Use equipment” tests are also desirable to de- 
ermine the reaction of materials and components when 
sted under actual use conditions. 

Most of the published data relates to the permanent 
elect of radiation on materials. “Use equipment” tests 
may provide data on equally important temporary or 
transient operational effects. The performance of entire 
equipment systems, in fact, could be evaluated in relation 
to the radiation effects on the “built-in” materials and 
components systems. In all likelihood, the two are in- 
fnitely related. 

To test every conceivable component under use con- 
ditions however is seldom, if ever, practical. Some engi- 
neers recommend that such testing be reduced to the 
minimum and that radiation effects should be predicted 
quantitatively on the basis of valid generalizations de- 
yeloped from the body of existing data. 

As a matter of fact a technique for the analytical 
ewaluation of the effects of radiation on organic mate- 
tials has been developed and described by Saldick. (1) * 
The steps are: (1) A survey analysis or compilation of 


*Italic numerals in parentheses apply to Cited References at end of article. 
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FIG. 3—Tensile and impact strength 
of polyester and phenolic resins plotted 
as a function of rad and pile radiation 
in terms of the fast neutron compo- 
nent. The amount of radiation needed 
to cause a 25-per cent change in either 
the impact or tensile strengths varies 
from 0.06 to 6 x 10° rads. Source: Sis- 
man and Bopp (4). 


existing data plus a search for trends; (2) a classifica- 
tion of the phenomena on a rational basis and an attempt 
to interpret and understand the reported behavior; 


9 
(9 


3) an evaluation of the ascertained trends and of the 
concepts and principles developed from the analysis (if 
necessary perform experiments specifically designed for 
this purpose); and (4) prediction of practical behavior, 
adding validating practical tests. 

The basic mechanism of radiation effects has to be 
understood in evaluating radiation data. Detailed analyses 
appear in various research reports (see under References 
at end of article) but the following simplified explana- 
tion by Sun (2) will be adequate for our purpose: 

Passage of atomic radiation through ordinary matter 
causes dissipation of energy largely through ionization 
and electronic excitation. Atomic displacement and lat- 
tice disturbance accounts for another small fraction of 
expended energy. A still smaller fraction is lost in trans- 
mutation. Since polymer dielectrics are covalent sub- 
stances, the effects of radiation on them are essentially 
the result from ionization and excitation. 

These processes cause an instantaneous flow of elec- 
trons, the breakage and rearrangement of chemical bonds, 
and the formation of free radicals. Electrons become 
trapped in various defects in the material. Various chem- 
ical reactions are initiated. In the organic polymers par- 
ticularly, the changes include such phenomena as gas 
liberation, double-bond formation and elimination, de- 
gradation, polymerization, cross-linking, vulcanization, 
and vitrification. Practically all the important properties 
of the organic polymers are subject to change under 
irradiation. 

The effects of radiation on inorganic dielectrics, such 
as quartz, mica, alumina, zircon, beryllia, and glass- 
bonded mica, are far less drastic. Color centers are 
formed. Electrical resistivity and dielectric strength may 
decrease. It is noted that the effects are confined to the 
surface. A recovery to pre-radiation conditions may be 
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FIG. 4—Conductivity of several dielectric polymers dur- 
ing gamma irradiation (cobalt-60) at 100 r/hr. Source: 
Federal Telecommunications Laboratories and the Signal 
Corps Engineering Laboratories (9). 
















































3S 
1 
e 


107"* 


Conductivity, mho-cm 
Conductivity, mho- cm 







wed 
O*Polychiora- 
trifivoroethylene 












107° 
190°' 








10° 10" 107 103 
Roentgens per hr 












FIG. 5—Recovery after irradiation of sev- 
eral dielectric materials investigated for 
ionization-chamber insulaton. Source: 
Federal Telecommunications Laboratories 
and SCEL (9). 


FIG. 6—Conductivity of dielectric ma- 
terials vs dosage rate. Source: Federal 
Telecommunications Laboratories and 


SCEL (9). 


























e5 I 
possible by annealing the inorganic dielectric after ex- of the materials under radiation. ) e 
posure to radiation. 1. Fluorinated materials show poor stability. This may | Th 
Processes of cross-linkage and chain cleavage will be attributed to the fact that the material does not cross effect: 
eventually destroy any polymer subjected to radiation. link. The fluorine atom is knocked off and reacts to break data ¢ 
Before the end of the trail is reached, the properties of | a carbon-to-carbon bond. both 
the polymer are changed in a manner and to a degree 2. Polymers with the phenyl structure show varying to eve 
determined by the dominant process. Since cross-linking degrees of radiation stability, the most. stable being to be 
is similar to polymerization, the changes in the polymer those with the benzene ring hooked to the side of the main | darif 
will occur at a slower pace than those caused by chain chain rather than an integral part of it. each 
cleavage. In fact, the initial changes may tend to im- 3. The addition of fillers increases stability of hard perm 
prove some of the physical properties by virtue of the materials. This is demonstrated by the phenolic plastics laved 
cross-linkages in the molecular structure. Mineral fillers are better for this purpose than organic the e 
Two criteria are set up for radiation-resistant mate- fillers. Are | 
rials: (1) Ability to absorb energy without excessive 4. Radiation stability of styrene copolymers is de. a tot 
ionization; and (2) ability to cross-link rather than creased as compared to the “pure” styrene polymer. appli 
exhibit main chain cleavage. A brief correlation of data 5. Polymethyl methacrylate and butyl rubber are very it 
on various polymers and elastomers has been made by vulnerable to radiation. This is typical of polymers with prop 
Sisman (3) according to the radiation stability of the a quaternary carbon atom in their structure. subj 
chemical structures. The rating that follows is based on 6. Stability level of elastomers is about the same for mine 
changes in physical properties. A radiation-resistant mate- all except the butyl structure, which is worse than the radi 
rial is thus defined here as one that does not incur a others by an order of magnitude. Since cross-linking of r: 
deleterious change in physical properties under high- destroys the elastomeric properties of elastomers, all re mate 
energy radiation (An entirely different rating would actions are detrimental. eval 
occur if it were made on the basis of chemical reactions 7. Addition of fillers to soft materials like rubbers 
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FIG. 7—Induced conductivity vs 
irradiation time for insulators un- 
der 25 millicuries strontium-90 beta 
radiation, producing 13 micromicro- 
amp per sq-em. Tests were made in 
relation to work on radioactive bat- 
teries. Source: Coleman (10). 


does not improve the radiation stability nor does the addi- 
tion of certain antioxidents. 

The design of experiments for determining radiation 
elects on materials and the interpretation of experimental 
data are not simple matters. Many definitions are in order 
both for those who set up experiments and those who have 
toevaluate and apply the results. The level of radiation has 
to be defined. The meaning of radiation “effects” needs 
darification in each test program and particularly so in 
each application of test data. Are the effects temporary or 
permanent? Then there are also “immediate” effects, “de- 
layed” effects, and “‘aging” effects. And then again, are 
the effects of radiation cumulative? Are they retraceable? 
Are the effects rate-dependent? Are they the function of 
atotal dosage no matter at what time-rate the dosage is 
applied? Are any residual effects noted? 

Radiation resistance may be determined on the basis of 
property tests made before and after a material has been 
subjected to radiation. Or the resistance may be deter- 
mined by means of tests made while the specimen is under 
radiation. Which approach provides the best indication 
of radiation resistance? Does this depend on the type of 
material being tested and the specific characteristic being 
evaluated? When specimens are tested while under radia- 
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tion and in the presence of high voltage, are not truly 
dielectric properties affected by ionization? 

The importance of relating evaluation data obtained 
on test samples to actual insulation systems as used in 
equipment cannot be overemphasized. As an illustration, 
under normal ambient conditions, there is negligible 
difference between the performance obtained from a 
closed motor and an open motor. But when the ambient 
conditions include a radioactive atmosphere, combined 
with extremely high temperatures, an entirely different 
situation may be created. In fact, it may be said that the 
effects of radiation are compounded by the effects of 
temperature. Each application therefore assumes its own 
almost unique set of ambient conditions and acquires 
its own problems. 

Is there any recovery in properties after a material 
has been withdrawn from radiation? If this “springback” 
phenomenon can be established for certain materials, it 
may be possible perhaps to design motors for short-run, 
that is intermittent, service. In effect, we may come to 
the conclusion that motors designed for use in reactors 
he designed for alternating periods of service and rest. 

Insulation of course does not exist as an unrelated 
entity. The problem of deterioration of equipment is a 
composite problem dealing with all materials and _ all 
components considered as a system. Take magnet wire 
insulation, for example. There is radiation effect on the 
metal conductor as well as on the insulation. The rela- 
tionship between certain conductors and certain insulat- 
ing materials might have to be developed and the best 
design compromise reached. Certainly, the same approach 
would be required in printed-circuit units that may be 
exposed to radiation effects. Here, a complex relationship 
would exist between the insulator base, the metal clad- 
ding, the adhesive, and the solder used for final assembly. 

In fact, it may be possible to set up as a design target 
the development of “short-life” equipment. With all our 
emphasis on long-life motors, transformers, and so on, 
this may sound strange. But consider for example the 
fact that under high-energy radiation Teflon is a miser- 
able material from the standpoint of mechanical prop- 
erties. It does however retain its excellent electrical prop- 
erties. Under radiation conditions, therefore, a motor 
utilizing Teflon insulation may very well operate effi- 
ciently for a predictable short time. As a calculated risk 
it may be economically sound to deliberately design a 
Teflon-insulated motor for short-life operation and plan 
to either repair it after failure or replace it. Basically, 


Radiation Damage to Electrical Insulation: (Left)—Polytetra- 
fluoroethylene insulation on this irradiated wire is converted by 
radiation into a brittle corrosive material generally quite unsatis- 
factory for most applications in intense radiation fields. (Center) — 
This silicone-insulated wire has been so heavily irradiated with an 
estimated dose of about a billion roentgens, that the insulation has 
become extremely brittle. This brittle character is brought about 
by a large number of cross-links between the polymer milecules. 
This general type of behavior under radiation is observed with 
many silicone materials. 


Radiation Effects Upon Polymethyl Methacrylate: Unlike poly- 
ethylene, polymethyl methacrylate is degraded by nuclear radia- 
tion. The main polymer chains are fractured and the side chains 
are decomposed giving gaseous products. While the unirradiated 
material is colorless, the irradiated plastic is brown and the gas- 
eous decomposition products can be made to expand the material, 
either during or after irradiation, to form a mass of bubbles hav- 
ing between five and ten times the original size. 
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this would be a matter of economics. And of course it 
would be assumed that no new material will have been 
developed that stands up mechanically to radiation and 
has electrical properties comparable to those of Teflon. 

Still another “short-life” compromise factor might be 


Part 1i—Results of Evaluation Programs 
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A number of important evaluation reports have already 
appeared dealing with the radiation effects on dielectrics 
and plastics. It would be desirable—and a tempting proj- 
ect—to correlate the data from these reports into one 
reference table. The results. however, may be at best 
inconclusive; at worst open to misinterpretation and 
error. The most straightforward method would be to sum- 
marize each of several outstanding reports one by one. 

Probably the best known reports (4, 12) are those by 
Sisman and Bopp on their work at the Reactor Technol- 
ogy Division, Oak Ridge National Laboratory. Table 1] 
provides a summary of the radiation resistances of some 
12 groups of plastics as determined by them. Explanatory 
notes follow: 

Mineral filler evidently imparts resistance since un- 
filled phenolic is much less resistant. (See group | in 
table and compare with group 8). In group 2 the re- 
sistance is attributed to the stability of the phenyl group. 

All of the plastics in the first two groups are hard and 
have low impact strength except for asbestos-fabric lami- 





Radiation Deterioration of Rubber: (Left) When irradiated, most rubbers tend 
to become harder and more brittle. Elasticity is lost and cracks may develop, 
particularly when the material is under stress. This is evident by comparing the 
original rubber bands in the picture (center foreground) with similar bands 
after irradiation (across beaker and right foreground). Foam rubber (left fore- 
ground) is affected in much the same way. The laminar structure of cord and 
Neoprene rubber (left background) has deteriorated from radiation to the point 


that it can be easily broken in pieces between the fingers. (Right) 
rubbers tend to harden under irradiation, buty] rubber behaves in just the oppo 
site manner. Polymer chains are broken down to form a sticky viscous liquid. 
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the selection of a bearing grease for high-temperature Use 
Of the two greases that have the best possibilities i 

° : van ; S$ tor 
such application. Teflon under continuous radiation ; 
turned into a solid state. while silicone crease . 


. ° becomes 
a gritty material. , 


nate which has moderately high impact strength. The only 
pronounced change of the first two groups is darkening 
in color. : 
Group 3 is a styrene polymer modified for increased 
impact strength and elongation. Under radiation the 
higher values for these properties decrease rapidly uptij 
they become about the same as those of unmodified poly. 
styrene. No further change in properties then occurs, 
Evidently the modifying agent is damaged and not the 
polystyrene. 

Polyvinyl carbazole (group 4) is so brittle that the 
tensile strengths of the specimens tested showed Wide 
deviation. Within this deviation. however. no change was 
observed upon irradiation. 

Polyethylene and nylon (group 5) become brittle byt 
exhibited increased tensile strength and elastic modulus, 
Specimens under the greatest duration of irradiation were 
so embrittled that complete degradation was indicated 
with still further exposure. High impact strength was 
retained by polyethylene longer than by nylon. 
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Neutron flux 


Location neutrons/cm’-sec 
r $ 10" to 10” or higher 10° to 10° 
enon 
~ Outside the primary reactor 10° to 10 10° 


ield and inside the second- 
ine held. wat 


“ouside the secondary shield Negligible Negligible 


s SOURCE: “The Effects of High-Energy Gamma Radiation on Dielectric Solids,” P. H. Klein and Clifford Mannal (5) 

| othe International Commission on Radiological Units defines the roentgen(r) as ‘‘the quantity of X -or gamma-radiation such that the associated corpuscular emission per 
| 

| 


for Na coolant; 10° for 
water coolant; negligible for 


Table |1—Gamma and Neutron Fluxes in Vicinity of Nuclear Reactors* 


Gamma flux 
roentgens/hr' 


Insulation application 


Instruments for in-pile measurements 


Control mechanisms; electromagnetic pumps; rotary 
pumps; level indicators; temperature indicators 


Standard electrical apparatus 


9.001993 gram of air produces, in air, ions carrying 1 electrostatic unit of quantity of electricity of either sign.’ Essentially, this means 1 esu per cc of dry air at O C and 760 


I ems nn 


Polyesters. cellulosic-filled phenolics. ureas, mela- 
nines. and unfilled phenolics (groups 6 through 10) are 
| characterized by a cross-linked chain structure.. Min- 
aal-filled alkyd shows greater resistance than the unfilled 
polyesters. though not as great as the mineral-filled phe- 
glics noted in group 1. (This may be owing to a lower 
proportion of filler to resin.) The unfilled polyesters. 
whether soft or hard to start with, eventually harden 
and develop small cracks. 

The cellulosic-filled phenolic laminates in group & 
become brittle. blister, swell, and decrease greatly in ten- 
le and impact strength, but do not crumble completely 
for the maximum period of exposure given. Group 9 
plastics, which are filled with cellulose pulp. crumble. 
Unfilled phenolic also crumbles. 

The vinylidene chloride materials (group 11) evolve 
HCl and turn black. The final group in the tabulation 
brings up the rear with the poorest record of radiation 
resistance. This group includes the acrylics, all the cellu- 
lsics. and both of the commercial fluorocarbon poly- 
mers—tetrafluoroethylene and__ trifluorochloroethylene. 
The extremely poor performance of these polymers 
otherwise so outstanding for dielectric purposes—has 
already been noted. 

The radiation-induced damage in all materials tested 
is most likely due to a degradation of the molecular 
structure. Two patterns seem to develop: 

1. Elastic modulus. Rockwell hardness. tensile strength. 
and shear strength increase. but impact strength and 
elongation decrease (for some brittle plastics this first 
phase does not occur). Then the plastic becomes so brittle 
that the tensile strength decreases and shortly the shear 
strength decreases. At about the same time the plastic 
cracks when the major load is applied in the hardness test. 
Finally all strength is lost and the specimen crumbles. 
This type of failure occurs with soft unfilled polyesters. 
plastics in groups 8, 9, 10, and all plastics in group 12 
except Teflon. Group 5 plastics start out by this process. 
but the tensile strength has not vet decreased for the 
maximum period of exposure given. 

2. Elastic modulus. Rockwell hardness. tensile strength. 
and shear strength decrease. but impact strength and 
elongation increase. Group 11 plastics follow this proc- 
ess. Long periods of exposure were not given these plas- 
ties since HCI is evolved. 

Alkyd polyester deviates from these patterns. since all 
the properties fall off gradually. Teflon first increases in 
impact strencth: decreases in tensile strength, shear 
strength, and elongation: and remains unchanged in 
elastic modulus. Later the impact strength decreases and 
elastic modulus and hardness increase: however, tensile 
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strength and shear strength continue to decrease until the 
plastic crumbles apart. 

\s a general observation, a sudden increase in the 
rate of loss in weight was symptomatic of a mechanical 
deterioration. In the process, pieces of the specimen are 
chipped off. A steady loss of weight and decrease in den- 
sity are probably caused by evolution of gaseous decom- 
position products. A steady increase in weight and specific 
eravity, on the other hand, would indicate an absorption 
A constant weight combined 
eravity, would reflect blister- 
ing or swelling. An increase in specific gravity is a symp- 
tom of shrinkage. 


of oxygen or water vapor. 
with a decrease in specific 


With certain exceptions, no decided change in volume 
resistivity, dielectric strength or are resistance occurs 
until the mechanical properties suffer complete deteriora- 
tion. With vinylidene chloride however these properties 
deteriorate as soon as the specimens become wet with 
HCl. a decomposition product. Soft unfilled polyester is 
another exception since it tends to increase in electrical 
resistance as it hardens under radiation. 

Klein and Mannal (5) have studied the effects of high- 
energy gamma radiation on certain dielectric solids. The 
conclusions in this report, as related to the materials 
investigated. have been summarized as follows: 

1. For low levels of irradiation on some of the com- 
moner materials (such as polyethylene and cellulose ace- 
tate) radiation dosages as high as 108 roentgens do not 
produce marked changes in short-time voltage break- 
downs. Some favorable effects after irradiation are shown 
hy polyvinyl chloride. Current tests are intended to show 
whether larger integrated radiation dosages can be sup- 
ported by these materials. (There is no_ indication 
whether voltage-breakdown studies made at a longer 
time after the accumulation of the irradiation would have 
shown a different value. ) 

Polyvinyl formal-insulated magnet wire was also sub- 
jected to irradiation, with similar results. (See Fig. 1.) 
There was one somewhat unusual exception. The wire 
specimen that received a dosage of 108 r showed better 
characteristics than a specimen that had been unirradi- 
ated. This improvement however lapsed after the sample 
had been annealed at 125 C for 30 min. 

2. With high levels of exposure (integrated levels of 
101° r and above) essentially inorganic insulation, such 
as mica-glass tape impregnated with silicone resin. ap- 
pears virtually unaffected. 

3. There is no indication that the power factor is a 
particularly sensitive index to radiation-induced changes. 

1. Evolution of gas (usually hydrogen. carbon dioxide 
or methane) from organics varies with the material and 
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Table !1—Radiation Resistance of 
Certain Plastics Materials 






















































































































































Radiation 
Group exposure, Change in properties under 
No. Materials Tested 10° nvt' radiation 

1 Mineral-filled furan and 10 Little change except for dark- 

mineral-filled phenolics ening in color. 

2 Styrene polymers 10 Little change except for dark- 
ening in color. 

3 Modified styrene poly- 10 Impact strength and elongation 

mer decrease until the same as 
unmodified styrene polymers. 

4 Aniline formaldehyde 10 Tensile strength decreases a 

and polvinyl carbazole little. 

5 Polyethylene and nylon 10 Impact strength decreases but 
tensile strength increases. These 
plastics become so brittle that 
the corners of the specimens 
chip off. 

6 Mineral-filled alkyd 10 Tensile strength and impact 

polyester strength are decreased about 50 
per cent. 

7 Unfilled polyesters 5 Develop small cracks. Tensile 
strength and impact strength 
decrease. 

8 Phenolic laminates with 3 Become brittle, swell, and de- 

cellulosic fillers crease in tensile and impact 
strength. 

9 Melamine and urea 2 Tensile strength and impact 
strength are decreased about 
50 per cent. 

10 Unfilled phenolic 1 Tensile strength and impact 
strength are decreased about 
50 per cent. 
11 Vinylidene chloride and 0.5 Soften, blacken, evolve HCI, 
vinyl chloride acetate and decrease in tensile strength. 
12 Casein, methyl metha- 0.1 Tensile strencth and impact 
crylate, polytetrafluoro- strength are decreased about 
ethylene, trifluorochlo- 50 per cent. 








roethylene, and the 
cellulosics: cellulose 
nitrate, cellulose ace- 
tate, cellulose acetate 
butyrate, cellulose pro- 
pionate, and ethyl cel- 
lulose 
































® “Physical Properties of Irradiated Plastics,"" O. Sisman and C. D. Bopp, Reactor 
Technology Div., Oak Ridge National Laboratory.(4) (Proprietary names have 
been omitted.) 

b An accumulated radiation dose is given in terms of thermal neutron flux times 
the irradiation time (nvt). Actually, only a very small part of the damage is 
done by thermal neutrons; the thermal flux, however, is directly proportional 
to the fast neutron flux and the gamma flux which are responsible for most of 

the damage. Consequently, the thermal nvt is accepted as a measure of the 

total amount of all the radiation that has penetrated the specimen. 





















































can be copious. Design of sealed equipment placed in 
radiation fields is critical. (See Fig. 2.) 

5. Hardness of most organic resins increases with ir- 
radiation. This is a common effect and corresponds to the 
increase in viscosity observed on prolonged heating. 

Significant in the Klein and Mannal report are the 
data obtained from studies of composite insulation struc- 
tures and also on thin films of insulation varnish. By 
this approach they have come to close grips with prac- 
tical insulation problems. For example they have studied 
power factor changes in a simulated electromagnetic 
pump winding in which an insulation consisted of a 
mica-glass tape impregnated with silicone resin. The con- 
struction (bar-and-slot type) was of the same type as 
used in a medium-sized induction motor. At 1000 cps 
and free from radiation, the power factor was 1.77 per 
cent. Subjected to a dosage of 1.5 x 10~® r, the power 
factor dropped to 1.24 per cent. It remained at the same 
figure at an increased dosage of 5 x 10~° r. The changes 
appear to follow those caused by thermal aging. 

As noted: no consistent pattern seems to evolve for the 
relationship between power factor changes and irradia- 
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tion dosage. This conclusion seems to be maintained 
even on the basis of additional evaluations based on 
study of experimental variables such as humidity a 
temperature. and tests at frequencies up to 50 megacycles 

An investigation of radiation effects on nonmetallic 
materials by Calkins (6) is related to the development of 
aircraft nuclear propulsion units. The conclusions jp “ 
gard to radiation effects on dielectric polymers generally 
support those reached by other investigators in the field 
For example, to illustrate the changes in tensile and bes 
pact strengths of polyester and phenolic resins reference 
is made to the work of Sisman and Bopp (see Fig, 3) 

Particularly interesting is Calkin’s breakdown of radip. 
tion damage to motor, control and instrumentation com. 
ponents (see Table III). Solid polymers are used as 
capacitor dielectrics, as housings or casings, and in wits 
insulation, slot liners, brush holders, end punchings, ang 
related applications. Since these solid polymers are quite 
susceptible to radiation damage, significant deterioratioy 
(25 per cent damage, or estimated threshold of damage) 
was noted at exposure of 4.5 to 7.0 x 10° rads. (See table. 
“Some Basic Radiation Definitions,” page 88.) 

A special problem comes up with thermocouples, ay 
integral portion of the control and instrumentation sys. 
tems. They are essentially metallic in structure and 9 
exhibit good resistance to radiation effects on their phys. 
ical and chemical properties. There is. however, radiation. 
induced heat which can lead to spurious temperature 
readings. Appropriate calibrations would be required, 
The effect on metallic components is pointed out here, 
even though this discussion is limited to radiation-induced 
effects on dielectrics. These materials. however, and 
metallic elements cannot always be dissociated. An out- 
standing example of this indivisibility is wire insulation 
and conductor metal. An investigation of the radiation 
effect on a component system therefore is always essential. 

Study, investigation and evaluation accomplished, then 
what? It should be fairly apparent by now that the 
covalent or organic materials are the most susceptible to 
radiation-induced changes in critical properties. What 
methods are available to an engineer to overcome the 
limitations that thus constrict his design? The simplest 
approach of course is to replace the organic materials 
wherever possible with more radiation-resistant materials, 
such as the inorganic and ionic compounds (metals, salts, 
and ceramics). Obviously, we cannot use metals for di- 
electric purposes. And where a flexible or semirigid in- 
sulation is at stake, we cannot obtain satisfaction from 
a rigid ceramic. 

But if we continue to consider the problems as systems 
problems, then the judicious use of inorganic (ionic) 
compounds in capacitors, resistors, limit switches and 
synchros can be effective. Calkins estimates a thousand: 
fold increase in service life by employing mica and 
ceramic capacitors, ceramic-covered resistors, ceramic: 
bodied limit switches, and ceramic and other inorganic 
type compounds for electrical insulation in  synchros, 
other motors, and general wiring. (It should be noted 
that all ceramics are not ionic but only ionic ceramics 
are being considered here.) 

Glass-bonded mica has shown decided advantages in 
nuclear applications. As a completely inorganic product, 
it is free of the radiation-induced effects to which the 
organics are susceptible. Moreover, it has a temperature 
resistant value of the order of 1000 F, an important point, 
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nce extremely high temperatures are frequently met in 
these applications. Both glass-bonded sheet and rod stock 
and special molded parts have been utilized for certain 
components in security-restricted applications. 
Employment of glass-bonded mica for printed-circuit 
haces is being investigated where the lack of radiation re- 
sistance of plastics laminates would be objectionable. The 
decision whether glass-bonded mica should be used, how- 
ever, hinges on several associated problems, for example, 
the suitability of silver compounds for firing the circuit; 
the development of a radiation-resistant adhesive for 
dadding the glass-bonded mica with copper foil; a selec- 
tion of a suitable connector and other associated com- 
ponents ; the selection and use of suitable solders. 
Studies of radiation effects get down to earth in some 
Naval Research Laboratory projects that involve magnet- 
wire coils. (7) This program with the 
motorette tests being made under Bureau of Ships spon- 


is connected 


sorship. Various combinations of insulations are to be 
evaluated. 

A simulated coil wound with Teflon-insulated magnet 
wire has already been tested to determine if leakage in 
air caused a decline in d-c resistance during irradiation. 
lt was presumed the ionization occurring in the air spaces 
within the coil would give rise to leakage currents of the 
order of magnitude of the currents being measured. The 
tests substantiated this presumption, and it was con- 
cluded that the magnet wire insulation in this instance 
was capable of passing a charge produced in the air 
pockets within the coil. 







100 
Fiux,10"* ave 


FIG. *—Shear arength of irradiated -silicone- 
varnished glass laminate and tensile strength of 
silicone-glass tape under irradiation. 


Table I1|—Radiation Damage to Motor, Control and Instrumentation Components’ 


Components Radiation-susceptible organic insulating material 
Capacitors Paper or oil dielectric and phenolic or waxed-paper cover 
~ Resistors Plastics: Phenolic cover for resistance material 


Wire insulation, brush holder, slot liners, end punchings, end casing insulation. 





Estimated threshhold damage> 
(25 per cent damage) 


4.5 to 7.0 x 10° rads 
4.5 to 7.0 x 10° rads 
4.5 to 7.0 x 10° rads 
4.5 to 7.0 x 10° rads 
4.5 to 7.0 x 10° rads 


— SOURCE: “Radiation Damage to Nonmetallic Materials," V. P. Calkins, Aircraft Nuclear Propulsion Dept., Atomic Products Div., General Electric Company. (6) 


> NOTE: 4.5 to 7.0 x 10° rads = 4.5 to 7.0 x 10° ergs per gm or 45 to 70 watt-sec per gm or 19.5 to 29.9 Btu per Ib. Corresponds approximately to combined radiation 
of 1 x 10" thermal neutrons cm~?, 1 x 10° fast neutrons cm™? (above 0.7 Mev), and 5 x 10" gammas cm~? (average energy 


1.0 Mev). 


Specific test results showed that in this Teflon-insulated 
coil there was no change in the d-c resistance during 
irradiation from the initial value of 101? ohms at a dose 
rate of approximately 600 r/hr under reduced pressure. 
At atmospheric pressure. however, the same coil showed 
a decline in d-c resistance to a value of approximately 
2 x 10!! ohms. The air pockets were then eliminated 
by impregnating the coil with epoxy resin. As a result. 
there was no d-c resistance decline during irradiation. 
the value remaining at 150,000 megohms throughout. 

The work at NRL utilizes installations of a Van de 
Graaff electron accelerator and a 2500-curie cobalt-60 
source. The specific project dealing with magnet-wire 
structures and test specimens is only one phase of the 
activities. Essentially NRL deals with basic studies of 
radiation effects on materials, rather than on equipments, 
as well as with synthesis of materials by irradiation. 

The practical need for studies of gamma radiation on 
liquid dielectrics is summarized by Callinan of NRL (8) 
as follows: “The successful industrial development of 
nuclear power necessitates using liquid-filled components 
in the vicinity of sources of intense gamma radiation. 
Due to photoelectric effects. Compton scattering and ion- 
pair formation. in substances in such fields. ionized and 
excited molecules, free and atomic radicals are generated 
in commercial liquid dielectrics resulting in marked 
changes in the physical properties of the liquids.” He 
brings out the point that 10° r can cause a transformer 
oil to vield 10 to 15 times its volume of gas. 

Samples of various liquids were tested in the NRL 
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FIG, 9—Tensile strength and elongation of Mylar polyester 
film under irradiation. Source: Sisman and Bopp (12). 





























































Summary of a Research Study of Radiation Effects on Dielectrics* 















Source of Radiation: Equilibrium mixture of strontium B. Effect of Radiation-induced Conductivity: 
90 and yttrium-90 deposited on silver disks and Method of experimentation: Determination of 
coated with nickel, source strength from 2.3. milli- steady-state potential produced by radio- 
curies per sq cm to 77.5 millicuries per sq cm. Also active charging and subsequent analysis 
strontium-89 and deuteron bombardments were used. of the relation with source strength and 
(Both strontium-89 and equilibrium mixture of stron- dielectric thickness. 
tium-90 and yttrium-90 give beta radiations. ) Results: The radiation-induced conductivity is sev- 


Dielectric Materials Studied: Polystyrene, polyethylene. eral orders of magnitude larger than the 
Teflon, Lucite (acrylic), glass and quartz. inherent conductivity. It is usually pro- 


portional to the square root of the beta 


























A. Effect of Radioactive Charging Through Solid Di- radiation intensity. The average volume ra 
electrics: resistivity of a piece of polystyrene 1 mill- ac 
Principle: The passage of beta particles from one imeter in thickness is about 1.5 x 1016 af 
source through a dielectric disk onto a ohms-em when irradiated by a strontium- 
grounded electrode, resulting in the yttrium-90 source of 1 millicurie per sq 
generation of a high positive potential cm. 
on the former electrode. 
Theoretical limitation: Maximum energy of the C. Effect of Radiation Chemical Effects in Poly- 
beta spectrum. styrene: 
Practical limitation: Various kinds of leakages. Method of experimentation: Spectrophotometric in- 
Application: High-potential sources, evaluation of vestigation of the coloration produced and i 
radiation-induced conductivity. viscosimetric studies of the irradiated { 
Method of experimentation: polymers. 
1. Direct measurement with electrostatic Results: In the presence of air there is an overall ! 
voltmeter (in air). degradation with a rate depending upon | 
2. Measurement of the potential genet something between the square root of the | 
ated across solid dielectrics enclosed radiation intensity and the first power of | 
in a vacuum system by measuring the the radiation intensity. The samples be- 
increased energy of alpha particles come brittle and colored. In the absence 
from built-in polonium-210 sources. of air (in vacuo) the polystyrene samples 
Results: As much as 60,000 volts was obtained in a polymerize further with a rate depending 
single-stage device with strontium-90 and upon the square root of the radiation in- 
yttrium-90 radiations and polystyrene di- tensity. There is very little color change. 
electric: 88.000 volts were obtained in By deuteron bombardment an extensive 
double-stage case. All high potentials are cross linkage and some coloration are 
obtained in vacuum systems. observed. 
Design problems: Efficiency is achieved with the Design problems: Oxygen and other free radical- 
choice of a practical low intensity source destroying eta should be excluded from 
and a relatively thick insulator. The po- apparatus having high radiation intensity 
tential generated is theoretically propor- and using polystyrene as construction ma- 
tional to the square root of the radiation terials. 


intensity, and approximately determined 







be a factor (]—e—«w), where a is a 
constant for each dielectric, and w is the 
thickness of the dielectric insulator. * Source Paul Y Fen Manu-Mine Research and Development Co 









2500-curie cobalt-60 source using suitably designed test into a powder when handled. It is believed that this 









fixtures and procedures. Some samples were irradiated sequence of changes represents (a) polymerization (in 
for as short a period as 5 hr, others for one month. creased viscosity); (b) cross-linking (gel structure); 
This corresponded to doses of 2.5 megareps to 84.1 and (c) chain fracture (powdery disintegration). 
megareps. Air was originally present above the liquid. The values in Table IV do not necessarily relate to 
The electrical properties of the liquids after radiation the same amount of radiation. Trichlorobenzene when 
are given in Table IV. subjected to 20 megareps had an undeterminably high 
Only silicone oils registered any “dramatic” change power factor at 1 ke and 10 ke; the change in castor oil 
during these tests. These liquids became increasingly at 4 megareps was inappreciable. The dielectric constants 
viscous under irradiation up to 30 megareps. At this of all substances rose and, since the loss factors rose al 
point they were transformed into a rubbery-self-support- the same time, the reason for the increase is most likely 
ing gel. Under continuing irradiation, the gel in turn the presence of ions generated by the radiation. The 






became a fragile transparent substance that crumbled change in the dielectric constant of transformer oil at 
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Inadiation Polymerization: Polymer formation induced by nuclear 
radiation may yield the product in a variety of forms. For example, 
yrvlonitrile is converted into a material that resembles popcorn 
after a few hours exposure to an intense radiation field. 


lke is almost fourfold and suggests the serious need for 
developing means for stabilizing this liquid. The change 
in trichlorobenzene, while greater per-unit dose, reflects 
the well-known radiation sensitivity of halogenated com- 
pounds. In comparison with transformer oil, the change 
in dielectric constant of silicone oil is slight but the 
increase in viscosity and consequent decrease in heat- 
transfer ability are factors that require consideration in 
design use. 

Ionization chambers have extremely difficult require- 
ments for insulating materials. Extensive investigation 
was done in this field by the Federal Telecommunications 
Laboratories, Inc., on a Signal Corps contract. (9) The 
contract fell into two assignments: (1) To synthesize or 
otherwise develop dielectrics with properties particularly 
suitable for ionization chamber use, and (2) to determine 
dielectric absorption and d-c conductivity of such spe- 
cially prepared materials as well as of certain commercial 
dielectrics. Measurements of conductivity induced by 
X-ray and gamma irradiation were included in the pro- 
gram. Some essential parts of the complete final report 
to the Signal Corps are extracted here: 


l. A laboratory method for producing an extra-pure 
polystyrene was developed. While the dielectric absorp- 
tion of this material was lower. the radiation-induced 
conductivity was higher than for commercial electrical 
grades of polystyrene. 


2. A hydrogenated polystyrene was developed with a 
lower dielectric constant than polystvrene. a higher heat- 


Degradation of Cellulose by Radiation: Cellulosic materials are de- 
graded by radiation. Irradiated paper (left) behaves much like 
charred paper after irradiation when compared to the crumpled 
unirradiated piece on the right. When given large doses of radia- 
tion, cellulose becomes appreciably water-soluble. 


distortion temperature, greater resistance to gamma 
radiation, yet retaining most of the other good properties 
of polystyrene. However, production was “laborious,” and 
the process difficult to control and reproduce. 

3. Of other compounds and mixtures prepared and 
tested, parachlorostyrene is the only one of unusual 
interest. It has the property of low radiation-induced 
conductivity characteristic of polar dielectrics. 

4. Measurements of a wide variety of dielectric mate- 
rials were made to show the manner in which the con- 
ductivity changes with such variables as time, irradiation 
dosage rate, irradiation energy. and electric field strength. 
For the nonpolar materials, polystyrene, Teflon, Styroflex 
(oriented polystyrene), and polyethylene, the radiation- 
induced conductivity is approximately proportional to 
the square root of the irradiation rate. This dependence 
of conductivity on irradiation rate was also derived by a 
theoretical analysis. This analysis also led to the deriva- 
tion of equations describing the variation of conductivity 
with time after sudden changes in the irradiation rate. 

5. For two materials, polystyrene and polyethylene, a 
reasonable correspondence between this theory and meas- 
ured data was shown for the two special cases used in 
the measurements. These are: (1) the irradiation rate is 
suddenly increased to some value much higher than the 
background rate after polarization is essentially complete, 
and (2) the irradiation rate is suddenly reduced to the 
background rate from some much higher rate. 


6. The scope of the work was extended to include cer- 


Viscosity Changes Produced by Radiation: Many organic liquids tend to thicken 
under irradiation due to polymerization reactions which form larger molecules. 
Depending upon the liquid irradiated and the amount of radiation absorbed, the 
irradiated material may become very viscous or may even be converted into a 
solid. The picture shows a typical example of this behavior before (on the left) 
and after (on the right) irradiation. (Source: This series of illustrations has 
been contributed by Samuel S. Jones, General Electric Company, Knolls Atomic 
Power Laboratory.) 
































































































































































































































































Dielectric constant 


Atl me 





After 
Dielectric Initial irradiation Initial 
Transformer oi! 2.23 8.59 2.23 
Castor oil 4.46 4.59 4.47 
Silicone oil 2.73 2.77 2.73 
Trichlorobenzene 4.11 4.15 3.94 
Pentachlorodipheny! 5.04 5.10 5.00 


of time, corresponding to doses of 2.5 megareps to 84.1 megareps. 






tain polar materials which, because of the unbalanced 
distribution of molecular charge. might cause ions in- 
duced by radiation to be trapped and thereby prevented 
from contributing to conduction. This was found to be 
the case for polychlorotrifluoroethylene, polyparachloro- 
styrene and polyvinylchloride which, in that order, have 
an increasingly greater dielectric absorption and are less 
affected by gamma irradiation than the nonpolar di- 
electrics. 

7. Since low dielectric absorption and immunity to 
gamma irradiation are both desirable characteristics, it 
is impossible to recommend one material as best for all 
applications. In certain dosimeters where the insulators 
occupy only a small portion of the volume between elec- 
trodes, the leakage of charge through the insulators may 
be small for all of the dielectrics mentioned, even during 
and immediately after exposure. Here it is apparent that 
polystyrene, having the lowest dielectric absorption, would 
be preferable since the voltage change after a nominal 
period of charging would be a minimum. If, as in 
high-range dosimeters. the major portion of the space 
between electrodes is occupied by a dielectric. then poly- 
parachlorostyrene. polyvinylchloride. or polychlorotri- 
fluoroethylene would be recommended even though elec- 
trification periods in excess of 10 hr might be required 
to obtain a stable initial charge. 

Figures 4. 5, and 6 show some of the data developed 
in this investigation. In Fig. 4, conductivity measure- 
ments taken during irradiation are shown for several 
materials. It will be noted that conductivity sometimes 
decreases with time after a peak had been attained (see 
curve for Teflon). It is also noted that contrary to ex- 
pectations the polar materials have a lower conductivity 
than the nonpolar. Recovery of dielectrics from irradia- 
tion is indicated by the curves in Fig. 5. Nonpolar 
materials may take days or even weeks to return to their 
original low values. In polar materials the recovery is 
quite rapid. Conductivity vs dosage rate for several dielec- 
trics is shown in Fig. 6. 

During irradiation, any air around a sample becomes 
conducting. This would cause a spurious current leakage 
from one terminal to another. Air was eliminated there- 
fore in these tests by using a sample container that had 
been evacuated to less than 10 microns of pressure, em- 
pirically determined as sufficient to eliminate air current 
at the measuring voltage of 500 volts. The radiation 
source was 1 curie of cobalt-60, producing gamma rays 
having an energy of slightly over 1 Mev. 

The effect of beta radiation on d-c conductivity of 
insulators has been reported by Coleman (10). This in- 
vestigation was in connection with a research contract on 
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Table 1V—Electrical Properties of Some Liquid Dielectrics After Irradiation * 


At 10 ke 





! 


"SOURCE: “The Effect of Gamma Radiation on Liquid Dielectrics," T. D. Callinan, Naval Research Laboratory. (8) Radiation has been applied for various 





Power factor per cent 


At 1 me At 10 ke 





After After Alter 
irradiation Initial irradiation Initial irradiation 
2.84 0.30 75.00 0.30 51.00 
4.60 0.50 0.80 0.30 0.51 
2.74 0.30 1.21 0.30 0.60 
3.96 11.40 44.21 1.60 461 
5.04 0.50 2.71 0.90 2.49 
durations 


a strontium-90 radioactive battery. such as might be 
used (among other applications) with ionization cham. 
bers. (This battery is under commercial production now 
by Radiation Research Corporation.) * 

In Fig. 7. some data presented by Coleman are repro- 
duced to show the induced conductivity vs irradiation 
time for several insulators when exposed to 25 micro. 
curies strontium-90 beta radiation, giving 15 micro. 
microamp per sq cm. It will be noted that mica shows 
no decrease in induced conductivity, but Vycor 7929 
glass decreases at practically the same rate as polystyrene, 
Kel-F shows some decrease but degrades rapidly and 
breaks down after 57 days. after 16 x 10° equivalent 
roentgens. Polyethylene degraded after several days. This 
investigation appears to show a new induced conductivity 
effect in insulators under ionizing radiation. An overall 
equation has been developed showing the conductivity as 
a function of three variables: | 
rate and temperature. 

Practical applications for these effects are seen for 
the improvement of electrical resistance of insulators 
used in strong radiation fields. Radiation dosimeters, 
also electrical cable used around nuclear reactors. are 
examples. In the dosimeters, pre-irradiation with a dose 
of approximately 8 x 10° roentgens (when polystyrene 
supports are employed) will reduce the leakage con- 
ductivity under the radiation to be measured by a factor 
of ten. In the cable application. pre-irradiation also could 


irradiation time. radiation 


be employed to reduce the conductivity under subsequent 
radiation. 

Another area of application would be in_ insulators 
under relatively low background radiation where high 
d-c resistance also is required, for example as a means of 
reducing leakage on capacitors in computers. 

In a typical gaseous ionization-type nuclear battery 
produced by Tracerlab Inc., polystyrene spacers operate 


* Other strontium-90 batteries have also been commercially announced receutly. 


“Before and After” Irradiation: (Right)—These pho 
tographs were taken at the Naval Research Labora 
tory. No radiation intensities may be revealed, but 
the general effects of irradiation are shown vividly: 
(a) Polyvinyl chloride-acetate copolymer. (b) Formex 
magnet wire (polyvinyl formal enamel). (c) Butyl 
rubber. (d) Cellulose acetate. (e) Polyethylene. (f) 
Teflon. 
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Table 1V—Continued 










Dielectric loss factor 






At 1 ke At 10 ke 









Initial After irradiation After irradiation 

















0.006 6.150 t 1.42 

0.022 0.036 0.013 0.023 
0.008 0.033 0.008 0.016 
0.450 1.722 0.047 0.181 
0.025 0.132 0.045 0.121 
































in an ionization concentration equivalent to 30  r/sec. 
Polystyrene is the only plastic tested to date, according 
to Tracerlab, where the radiation-induced conductivity 
does increase the voltage by more than 10 per cent 
owing to surface or volume leakage. These batteries have 
auseful current of the order of 1 millimicroamp. Among 
several insulating materials that were found unsatisfac- 
tory are polymethylmethacrylate, polytrifluoromonochlo- 
roethylene. Pyrex glass and certain ceramics. 

In their quartz-fber dosimeter, Tracerlab has adopted 
the regular procedure of irradiating the insulators with 
about 30 r of cobalt gamma radiation prior to mounting 
them into the dosimeter. This amount of radiation serves 
to remove the surface electrostatic charge on the insulator 
acquired during the original molding operation. It is pos- 
sible to blow off the dust from the insulators simply with 
dry nitrogen. 

The developments of special insulating materials for 
dosimeters are engaging the close attention of many 
industrial and government sources. Several companies are 
believed to have developed materials that measure up to 
exacting specifications, but details are not being released. 
Completely conclusive evaluation probably has not been 
completed. 

Tests on electrical insulation for use in the SIR (Sub- 
marine Intermediate Reactor) primary-coolant§ pump 
were reported by Mannal. (//) Since the coolant is liquid 
sodium, the insulation is subject not only to intense 
gamma radiation but also to extremely high temperatures. 
To reduce to the minimum the presence of organic mate- 
rials, structures of glass and mica with silicone resin 
impregnation. also films 
tested. Several types of specimens were irradiated, in- 
cluding a facsimile stator winding. 

These tests indicated that a glass-mica-silicone resin 
insulation structure would be satisfactory from the elec- 
trical standpoint. Specifically, no reduction in voltage 
101° -. 


of silicone resin alone. were 


breakdown values was apparent up to 1.2 x 
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Empirical tests for mechanical performance showed no 
particular effect by 30 days irradiation at 160-180 C, but 
considerably reduced strength at 60 days. 

Some tests on silicone-glass structures were also in- 
cluded in another study by Sisman and Bopp (/2), which 
is a supplement to their previously referenced report. (4) 
The ettects of radiation on the silicone insulation are 
shown in the curves in Fig. 8. One of the newest insulat- 
ing materials, Mylar polyester film, was included in this 
study. The embrittlement suffered by Mylar indicates a 
low stability against chain cleavage induced by irradia- 
tion. The effect of irradiation on Mylar’s physical prop- 
erties is shown in Fig. 9. 

This report sets up a useful chart of chemical group- 
ings ranked in order of radiation stability. As shown in 
Fig. 10, it begins with the repeating unit in the structural 
formula of polystyrene, the most stable of all the unfilled 
polymers tested, and comes down to the end of the chart 
with the repeating unit in the structures of polytetrafluor- 
ethylene polytrifluoromonochloroethylene which 
crumble and become brittle under relatively short ex- 
posure. Also at the end of the scale is the repeating unit 
found in other poor performers—polymethyl methacry- 
late, butyl rubber and polyalphamethyl styrene. 

Given some basic knowledge of chemical structures of 
polymer materials, it would be possible to use this chart 
as a quick guide to radiation-stability of materials. 

It is obviously impossible (even within the space al- 
lotted here) to report adequately on all the current re- 
search projects in this field. Work is in progress in many 


and 


laboratories— government, university and industry. Some 
of these projects take on special phases, such as the one 
conducted by Manu-Mine Research and Development 
Company utilizing strontium-90 and yttrium-90 as the 
radiation sources, as summarized here separately. 
Semiconductors, ferroelectrics and ionic crystals, al- 
though not of primary issue in this discussion, are fre- 
quently included within the classification of dielectrics. 
It should be noted therefore that a number of projects are 
concerned with the radiation effects such 
materials. For example, Smoluchowski (/3) reports some 
results on the radiation effects on electrical conductivity 
of KCl and NaCl, as based on studies at Carnegie Institute. 
This characteristic has been studied as a function of 


induced in 


intensity of irradiation with a 440-million volt proton 
beam in the synchrocyclotron and as a function of sub- 
sequent annealing. It appears that conductivity may 
either decrease or increase by a factor up to 200 and that 
it varies considerably with temperature and time. Another 
property which may be of practical significance is the 
change of density of the alkali halides which have been 
measured with very sensitive methods. 


























FIG. 10—Chemical “repeating units” in 
the chain structures of polymers make 
either for stability or lack of stability un- 
der exposure to radiation. Here are these 
units or groupings arranged in a descend- 
ing order of radiation stability. Source: 
Sisman and Bopp (12). 

a. Repeating unit in polystyrene (most 
stable of the polymers). Stability is be- 
lieved due to presence of phenyl in the 
structure. 

b. Polyaniline formaldehyde unit. Stabil- 
ity is again attributed to presence of the 
benzene-ring-containing side groups. 

c. Unit present in structural formulas of 
most elastomers. With the exception of 


Part I1i—Methods for Inhibiting Radiation 


Some methods for inhibiting radiation effects in insulat- 
ing materials have already been mentioned. 


methods may be grouped as follows: 
Shielding. 


butyl rubber and Thiokol all elastomers 
show about the same order of stability. 
d. This shows the repeating unit for poly- 
ethylene. It has about the same rating as 
group “c.” 

e. This group is present in the structural 
formula for nylon. Rating is pretty close 
to the stability shown by group “d” for 
polyethylene. 

f. This unit appears in the structure for 
silicone rubber. Follows closely in the 
ranks of groups “c,” “d,” and “e.” Stability 
is of the same order as in other elastomers. 
g. The repeating unit for phenol formal- 
dehyde polymer. The benzene ring is a 
part of the linear polymer chain, as op- 


inorganic 
vantage can be 
that 


sistance. 


appear to 
Generally the 
For example, 


materials or of 
promise 


in view of the 


posed to the side- "group attachment in 


polystyrene (see group “a”). Since gp. 


filled phenol formaldehyde crumbles after _ 
exposures that harden polyethylene, it is 5 


believed that the presence of the benzene 


ring as part of the main polymer chain 
increases probability of chain ¢l 


(Epoxy polymers are of somewhat higher 


order of stability. See explanation under 


group “1.”) 
h. This grouping is present in Thiokol, 


Ratio of carbon to sulfur atoms is about 


% 


1:1. Thiokol is unchanged in hardney © 


after radiation exposure that hardens © 
other elastomers, but the tensile strength — 
is decreased. 


The second method would generally involve the use of 


the more stable organics. Ad- 


taken of newer formulations of materials 


improvements in radiation re- 


known lack of radiation 


2. Use of materials with intrinsically high radiation re- 
sistance. 
3. Use of standard materials compounded with fillers 
that serve as radiation inhibitors. 
Adding chemical stabilizers to given materials fo1 
the purpose of “braking” radiation-induced 
changes that cause degradation. 


molecular 


Designing additional mechanical strength into the 
insulation system. 
Shielding, 


is subject to various design considerations, such as 


is of course obvious. Its application, how- 
ever, 
weight and bulk of the shielding material. 


resistance of trifluorochloroethylene polymers, the M. W. 
Kelloge has developed 
resins similar to Kel-F in physical characteristics but with 
ereatly 


Company research laboratory 
improved radiation resistance. 
that 
250 millicuries of strontium-90 beta radiation 


for a period of six months. Conventional Kel-F has been 


Preliminary re- 


ports indicate these new resins have successfully 


withstood 2 


known to become completely embrittled after exposure to 
an equivalent beta source after only three weeks. 

radiation re- 
A new product 
under development by the Mycalex Corporation of Amer- 


Reference has already been made to the 
sistance of glass-bonded mica insulation. 


ica incorporates boron carbide to provide a material with 
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_ j, Repeating unit for polyvinyl chloride. polyalphamethyl styrene. Butyl rubber 


Predominant effect of irradiation is the 
' evolution of HCl. The PVC materials 
soften at first but finally harden. 

| j. Found in the structural formula for 


shown by the rapid embrittlement of all 


fuorocarbons (polymers of tetrafluoro- 
ethylene and trifluorochloroethylene) . Re- 
sistance to chain cleavage is poor; mate- 
rials become brittle and crumble on short 


_ exposures. 
| This grouping is common to poly- 
methyl methacrylate, butyl rubber and 


a high neutron-capture cross-section. The new glass- 
bonded mica composition has a boron content of up to 
0.5 gm per cu cm. 

Boron-filled polyethylene has been developed by Allied 
Resinous Products, Inc., specifically for applications in 
the nuclear field. Boric acid or boron carbide is used. 
The neutron-absorbing characteristic of the boron is here 
coupled with inherently good radiation resistance of poly- 
ethylene. As has already been noted several times, poly- 
ethylene, owing to an over-compensating cross-linking 
reaction, tends toward a net improvement in properties 
under radiation. 

Up to 60 per cent boron carbide has been compounded 
into this polyethylene (trademarked Boronol). Accord- 
ing to the manufacturers, sheets in dimensions of up to 
2 in. x 36 in. x 60 in., and moldings up to 49 in. diam x 4 
in. thick, and weighing over 300 lb, have been satisfac- 
torily produced. Applications have been found primarily 
as shielding material (instead of lead or concrete) where 
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becomes a viscous 


fluid under irradia- 
tion. Polymethyl methacrylate and poly- 
alphamethyl styrene are embrittled. Poly- 
mers with quaternary carbon atoms, such 
as these, show very low stability against 
chain cleavage. However, epoxy polymers 
(reaction of bisphenol A and epichloro- 
hydrin) appear to provide an exception. 
Epoxies would show a stability somewhat 
better than group “g.” This can be at- 
tributed to two phenyl groups attached to 
the polymer chain. 


weight saving is a design factor. Data on other applica- 
tions are withheld for security reasons but, presumably, 
molded insulation might be feasible. 

Attempts have also been made to improve the fluoro- 
carbons by compounding them with boron compounds. 
Lead-filled and lithium-filled compounds have also been 
investigated. Some unofficial reports indicate that radia- 
tion-resistant characteristics of Teflon have been im- 
proved for short-time exposure to reasonable intensities. 
The lithium-filled mixtures may have the best prospect 
for improving. 
radiation-resistant 
properties gained from compounds or mixtures may be 
at a sacrifice of other characteristics, and may be suitable 
only where a compromise of performance is acceptable. 

It is not always advisable, moreover, to use materials 
with a high neutron-capture cross-section such as the 
boron-containing materials. In a sufficiently high radia- 
tion field the resulting reaction for certain materials may 


Of course, any improvement in 























1. D. CALLINAN 
LU. S. Navat Researcn Lasonatony 
Washington, D. ¢ 














































































































































































































































































































This cobalt-60 gamma radiation source plate (A) is located at the base of a concrete-walled 
12-ft deep water tank and is submerged under, and shielded by, some I|I-ft of water. A 1|5-ft 
manipulator, handied by an operator standing on a grille over the tank, is used to maneuver 
test cells. Cobalt-60 source cans (B) are positioned inside guide (C). A centering pin (D) is 
used to center the guide. In addition to outer test cells (E), inner cells can be put in place 
by removing the guide and its centering pins. (Dummy cobalt-60 cans were used in this NRL 
phantom-view photograph. ) 




































































on the use of chemical additives or stabilizers to stop the 
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Synthesis of Electrical Insulation Through 


heat or catalysts (2) polymerization 
of olefins without the use of adulterants 
and (3) vuleanization of substances 


GAMMA RAYS, besides improving certain not directly convertible into rubber. 
conventional plastics, have been used Thus, when solidified by gamma rays 
successfully to produce improved elec- at room temperature, polyester resins 
trical insulation by inducing in sub- suitable for embedding applications are 
stances, chemical reactions otherwise 20 per cent denser than commercial 
impossible at ordinary conditions of casting resins; polyethylene has a 
temperature and pressure. Such prod- melting point 20 C higher; and dark, 
ucts are not duplicates of classically gum-like conventional polyvinyl methyl 
prepared materials but differ substanti- ether becomes a_ light-colored non- 
ally in density, mechanical strength, sticky transparent elastomer. 
melting point and electrical properties. Besides the ability to initiate novel 
These reactions are of three types: and tailormade dielectrics, gamma rays 
(1) solidification of casting and en frequently can be used to improve the 
capsulating resins without the use of reaction conditions, for example, by 





linan. (74) A special summary is appended. 


eliminating the need for exorbitany 
pressures and temperatures or catalysts 
such as aluminum alkyls, in high-mole. 
cular-weight pure polyethylene 
thesis or the presence of peroxide 
polyester hardening. 


Syn- 
$ in 

The examples discussed here haye 
heen chosen to illustrate the advantage 
of radiation both for improved reaction 
conditions and for the physical prop. 
erties, 

Embedding Resins. The increasing 
demand by the military for rigidity 
and resistance to mechanical shock and 
vibration has encouraged research on 
improved embedding compounds, Com. 
mercial liquid polyester resins harden 
rapidly when placed in a field of gamma 
rays requiring between 0.2 and 03 
megaroentgens. Bubble-free samples 4 
in. x 2 in. x 2 in. have been prepared 
successfully in 30-40 min at room tem. 
perature. While heat is not required 
for causing polymerization, when sam. 
ples are greater than 2 in. x 2 in. x 2 jp, 
the heat of chemical reaction accelerates 
the rate; a temperature as high as 
17 C has been’ observed = on large 
pieces, 

Several commercial polyester resins 
have been hardened by this means, In 
general the products prepared by ir. 
radiation are between 10 and 20 per 
cent greater in density than conven. 
tional castings. Such an advantage js 
obtained however only by a simultane. 
ous increase in volume shrinkage dur. 
ing cure. The irradiation method has 
the advantage of not requiring catalysts 
or accelerators; the problem of com: 
pounding these additives with the vis 
cous polyester without also entrapping 
air is eliminated. Also the pot-life of 
the polyester is identical with the 
shelf-life of the resin. Corrosion of 
copper leads through reaction with 
unreacted additives is also eliminated, 

Polyethylene. In preparing the solid, 
ethylene gas (99.5 per cent pure; oxy- 
ven free) at 1200 psi was passed 
through an intense field (5x105r/hr) 
of gamma radiation where 1000 mole. 


develop “fast fragments” that may damage the material “chain reaction” of molecular changes that lead to de- 

and even lead to failure as a result of internal heating. eradation. 

The consensus seems to be that the boron-filled materials The work that is being done toward the actual syn 

are primarily helpful where the radiation level is not thesis of tailor-made polymers by means of gamma irradi- 

too high. ation may conceivably make it possible to synthesize 
A somewhat more basic and less Edisonian approach to dielectrics possessing desired properties of radiation re 

the development of radiation-resistant dielectrics is based sistance. This work has been recently reported by Cal- 
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Gamma Irradiation 


cules of ethylene gas condensed for 
each 100 ev of energy absorbed by the 
stem. The result was a deposit of 
qow-like white powder possessing an 
abrupt melting point indicative of a 
narrow molecular weight distribution 
in the region of 50,000. Although radia- 
ion was employed in its synthesis no 
widence of cross-linking was found. 
The material was found to be moldable 
yer heat and pressure and to be 
machinable conventionally. Prolonged 
heating at 25. G caused discoloration 
and oxidation; stabilizers or inert at- 
mospheres are necessary therefore for 
its use at elevated temperatures. The 
amount of energy required to convert 
sich high-molecular-weight polyethy- 
lene into its cross-linked analogue 
should be significantly less and yield 
avings in energy consumption and 
irradiation times. Concomitantly less 
oxidation during the electron process- 
ing is possible. Lastly, the higher-mole- 
cular-weight polyethylenes would be 
expected to yield mechanically stronger 
irradiated bodies because the molecules 
are four times longer. 

Polystyrene. Styrene can be _ poly- 
merized by being irradiated with 
gamma-rays without the use of cata- 
lysts or heat. Unlike the instantaneous 
formation of solid polyethylene from 
ethylene gas, liquid styrene gradually 
thickens and increases in viscosity on 
heing irradiated. The energy required 
to solidify styrene is 50 times greater 
than that required for making poly 
ethylene and 200 times more than that 
needed to harden a commercial poly- 
ester resin. The product is transparent, 
and undergoes heat distortion at 112 C 
instead of 82 C, the value associated 
with conventional polystyrene. This 
material should find uses in high-fre- 
quency transmission and pulse cable. 
where the 30 C temperature advantage 
increases the safety factor appreciably. 
The absence of catalysts in the prepara- 
tion of the polymer prevents untoward 
shelf-hardening afterwards. 


A variety of copolymers of stvrene 


Succinctly, the following advice may be given on design 
steps intended to minimize deleterious effects on insula- 


tion in the presence of radiation: 


l. Determine the integrated dosage to which insulators 


will be exposed, 


Improved electrical insulating material, including embedding resins 
and elastomers, can be synthesized through gamma irradiation. These 
samples show some of the materials so made 


with such reagents as _ acrylonitrile 
methyl acrylate and acrylic acid has 
heen prepared and found to have prop 
erties ranging from adhesives through 
elastomers to mechanically strong, clear 
transparent solids. Such materials may 
find application in radar plotting boards. 
and in cables for use in low tempera 
tures, among other uses. 

Silicone Rubber. The amount ot 
energy required to transform a silicone 
oil into a silicone rubber is inversely 
proportional to the molecular weight 
of the oil. A fluid of molecular weight 
50,000 required 25 megaroentgens 
while a 400,000 stock solidified after 
absorbing 4 megaroentgens. Greater 
doses do not improve the strength of 
the silicone elastomers but cause the 
rubber to crumble. Thus _ tensile 
strengths of 100-200 psi and elongations 
of 100 per cent are the order of quali- 
ties observed. When, however, fillers 
are mixed with the fluids a_ ten-fold 
improvement in tensile strength is ob- 
tained, 40 per cent silica raising the 
strength to 1800 psi. The product is 
mechanically the same as chemically 
vulcanized silicone oil but can be pre- 
pared without the use of cross-linking 
compounds, catalysts or heat. 

The process offers interesting possi- 
bilities in the field of wire and cable 
insulation. Thus glass-fiber paper im- 


pregnated with a low-viscosity silicone 
oil can be changed into a_ product 
having the qualities of a silicone rubber 
impregnated paper. Because of the 
extreme filtering qualities of the glass- 
fiber paper, such a product is noi 
possible conventionally. The process 
may be adapted to 
glass-served wire. 
Polyvinyl Methyl Ether Rubber. 
Among the substances made available 
through gamma-ray tranformation are 
the cross-linked vinyl ethers. Conven- 
tional polyvinyl methyl ether is pre- 
pared by the ethylene condensation of 
vinyl methyl ether in the presence of 
boron trifluoride; the lower the tem- 
perature of the reaction, the higher 
the molecular weight of the polymer. 
The products are dark sticky solids 
having some value as_tape-adhesives. 
When the materials are irradiated, 
however, with 8 megaroentgens of 
gamma-rays, they become straw-yellow. 
rubbery substances, and on further ir- 
radiation to a total dose of 50 mega- 
roentgens they become colorless, trans- 
parent rubbers of high solvent resistance 
and good mechanical strength. Since 
the vinyl ethers are prepared from 
acetylene and methanol, this rubber is 
another of the synthetic elastomers 
which reduce our dependence on over- 


silicone-rubbet 


O 


sea sources of supply. omen 


fiber and mica may be tried. 
When organic insulation is to be used, take advantage 
of available information on the relative stability of 
these materials. 


If design requirements make it necessary to use a par- 
2. Where radiation intensities are high, substitute ceramic 
insulators for organics. Where flexible or semirigid 
insulation is required, combinations of silicones, glass- 


ticular organic material in a given application under 
radiation that may produce mechanical failure, try to 
design around this limitation by trying local shielding 
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or a firm support for the insulator by means of a metal 
tube or a braid around it. 


Summary 


This has been an attempt to range rather widely over 
a new and exciting field of applications for dielectric and 
insulation materials. Essentially, sound design principles 
that are employed in non-atomic applications are equally 
sound with the new areas of applications discussed here. 


These principles are: 
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Conductive Coating for Aluminum 


Contact resistance and corrosion properties of aluminum components 


are improved by chromate surface conversion treatment applied by immersion 


at room temperature. Low resistance eliminates necessity for 


masking of components and removal of deposited coating. 


THE LIGHTNESS OF ALUMINUM combined with its good 
mechanical strength is a considerable advantage in re- 
ducing the weight of electronic equipment. However, 
engineers using aluminum have been faced with a prob- 
lem which has limited its application. Because the electro- 
lytic and chemical treatments used for corrosion 
protection and paint-bonding characteristics all cover the 
surface with insulating films, contacts to current-carrying 
components must be made by removing the protective 
coating or by masking the work before the application 
of the protective treatment. Either operation adds to 
the cost of the finishing process and leaves unprotected 
contact areas. Consequently, surface resistance has be- 
come the determining factor in the successful use of 
aluminum for current-carrying elements. 

In 1950, a wholly new chromate surface conversion 
treatment for aluminum, designed to eliminate some of 
these difficulties, was introduced by Allied Research 
Products, Inc., under the name of Iridite No. 14. Out- 
standing properties of this process include: High cor- 
rosion resistance; low electrical resistance; low-cost 
chemical treatment applied by simple immersion at room 
temperature; close film thickness control obtained by a 
10 sec to 6 min immersion. The advantages of such a 
treatment in permitting a more extensive use of aluminum 
in electronic gear are apparent. However, since only a 
few reports were available, a project was initiated at the 
RCA Victor Measurements Laboratory, Camden, N. J., 
to determine the extent to which such a treatment could 
be applied. 

Surface Electrical Characteristics. It is obvious 
that an infinite variety of test conditions of voltage, 
frequency and contact pressure could be used to evaluate 
the electrical characteristics of a metal surface. It was 
decided that surface phenomena representative of three 
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individual applications should be investigated simul- 
taneously and that the tests should be applied to the 
specimens before and after a 64-hr standard salt spray 
exposure (Federal Specification QQ-M-151). The fol- 
lowing three tests were chosen: 

1. Direct Current—Conduction between contacts under 

pressure. 

2. Radio-Frequency Current—Equivalent series resist- 

ance due to skin effect. 

3. Low-Frequency Alternating Current—Conduction 

through a moving contact under low pressure. 

Typical applications of the d-c contact resistance test 
are grounded connections and switch contacts. As shown 
in the accompanying table the initial resistance through 
a contact on clean untreated aluminum may be as low 
as 96 microhms. Salt spray exposure increased 50 out 
of 60 readings to an average of 6.1 ohms. Under such 
conditions unprotected contacts would be _ rendered 
useless. 

In comparison, the initial average resistance of the 
chromate-treated aluminum is well under 0.005 ohm and 
an increase of little more than 0.005 ohm occurred after 
the salt spray test. The final values obtained compare 
favorably with a typical military specification (JAN-S- 
23) for contact resistance of 0.01 ohm for general- 
purpose switches. 

To determine the effect of contact condition on the 
equivalent series resistance, measurements were taken at 
r-f values between 1 me and 28 me, Figs. 1 and 2. De- 
creased differences between exposed and unexposed speci- 
mens are noted at frequencies above 20 mc. This is 
attributed to a decrease in measurement resolution of 
the equipment at the higher frequencies. 

Maximum resolution was obtained at about 10 me. 
At this frequency, the maximum equivalent series resist- 
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D-C Contact Resistance for Aluminum Test Specimens 
Before and After Salt Spray Exposure 


Before salt spray 


Number of 
readings 


Clean aluminum 


Iridite 
2-min dip 
lridite 
3-min dip 


Silver plated 
aluminum 


*Average of 50 readings. 


ance of the untreated aluminum was increased more than 
four-to-one. Under the same conditions the increase for 
the chromate-treated aluminum was less than two-to-one. 

Specimens of silver-plated, clear aluminum and Iridite- 
treated aluminum, in both the pre-salt-spray condition 
and after-salt-spray condition (Fig. 3), were used in 
another test to measure the variations in conduction 
encountered by a pair of low-pressure moving contacts. 
By recording the periods of conduction and non-conduc- 
tion encountered at various points on the specimen 
surface on a graphic meter a measure of the relative 
conduction of each specimen was obtained. (See Fig. 4) 

Silver-plated specimens were chosen to represent an 
ideal contact surface. Nevertheless, even the cleanest 
silver plate showed a tendency towards non-conduction 
in some areas. The measured conduction of a specimen 
of clean aluminum was about as good as that of silver. 
After salt spray, however, the trend towards non-conduc- 
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resistance, Number of resistance, 
microhms readings microhms 
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(3600 min) 
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All specimens less 
than 4 microhms 





tion is extreme. While chromate-treated aluminum is 
initially less conductive than silver or clear aluminum, 
little change occurred due to salt spray exposure. 

Conclusions. On the basis of the test results it can 
be concluded that: (1) For practical applications the 
surface resistance of clean aluminum is effectively similar 
to that of silver; (2) the surface resistance of aluminum 
treated with Iridite is higher than that of ideally clean 
aluminum but is still acceptably low for practical use; 
(3) ideally clean aluminum deteriorates to an unaccept- 
able level as a result of exposure to the accelerated ex- 
posure test used; (4) Iridite-treated aluminum does not 
deteriorate drastically from its original condition under 
the same exposure test. 

Unlike previously used treatments, the masking of 
contact areas of aluminum parts treated with a chromate 
surface conversion is not required, and removal of the 
deposited coating unnecessary. However, electrical con- 
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FIG. 1 (Left)—Minimum and maximum values of equivalent series r-f resistance of uncoated aluminum sec- 


tions before and after 64-hr salt spray test. FIG. 2 


2 (Right)—Minimum and maximum values of equivalent 


series r-f resistance of chromate-treated aluminum sections before and after 64-hr salt spray test. 
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ELECTRICAL MANUFACTURING 
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tact surfaces may be left somewhat rough to permit 
penetration of the film and to obtain metal-to-metal 
contact when the connection is made. These connections 
will be in parallel with a chromate-to-chromate interface 
and if a good base metal contact is obtained, a composite 
resistance of lower value will be established. Even if the 
metal-to-metal point contacts deteriorate with exposure. 
the composite resistance cannot become inferior to that 
provided by the chromate treated surfaces. 
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metal surface 
condition on 
electrical 
characteristics. 


Results obtained with the chromate surface treatment 
of aluminum have demonstrated its effectiveness in pro- 
viding low contact resistance and high corrosion resist- 
ance. Its use is further enhanced by low cost and ease 
of application. Consequently, for applications where pro- 
tection is required, the treatment of aluminum current- 
carrying members with an accepted chromate surface 
treatment is recommendcd in preference to leaving them 
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FIG. 4—Average conduction 
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characteristics of 
silver-plated, clean aluminum 
and Iridite-treated aluminum 
specimens before and after 
64-hr salt spray test. 
Periods of conduction 

and non-conduction 
encountered at various points 
on the specimen surface 

are graphically recorded 
against a time scale. 
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Printed Circuits Have 


Versatility Plus 


PRINTED CIRCUITS have been adopted by electronics manu- 
facturers to the extent that it is expected that well over a 
million radio and television receivers using such circuits 
will be manufactured during 1955. Printed circuits are 
also finding application in non-electronic fields where their 
performance characteristics and cost factors have been 
found to be advantageous. A number of products are now 
being redesigned around printed circuits because the pre- 
cise orientation of parts permits machine insertion in 
many cases. (1) * 

The most widely used type of printed circuit is made 


*Italic numerals in parenthesis refer to Cited References at end of article 
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by the etching of foil-clad plastic laminates. Other types 
in current use include those of stamped, plated, embossed 
and plated construction. Among the desirable features of 
etched foil circuits is that only a photographic negative 
made from a scale drawing is necessary to produce a 
simple or a complex circuit. Also, the foil remaining after 
etching retains the original properties generally expected 
of metal sheet. 

Connective Mounting Boards. The most common 
use of printed circuits has been, of course, in the con- 
nective function in the pattern of conductors joining 
components. This is exemplified by the IBM 608 transis- 





FIG. 2—Subminiature balanced-armature relay made by 
Price Electric Corp. uses a printed wiring panel to carry 
the contacts and connective elements. 


FIG. 1—One of the 700 printed wiring 
panels used in the IBM Transistorized 
calculator. Transistors, diodes and 
other components are machine mount- 
ed directly on the panel. 








Unique properties of printed circuits make them 


highly adaptable for a wide variety of applications 


HUBERT L. SHORTT, President 
TECHNOGRAPH Printep ELectronics, Inc. 
Tarrytown, New York 


outside of the electronics field. Contact decks in compact switches. 


resistance strain gages, power transformers, airplane deicers and wiring 


harnesses are among the new applications discussed in this article. 


torized calculator which utilizes 700 demountable printed 
decks, Fig. 1. Use of printed connective mounting decks 
is spreading throughout electrical manufacture and many 
applications, either existing or under design, are in com- 
puting devices which are purely electrical, as differen- 
tiated from electronic. The manufacture of electrically 
operated office machines is an exceptionally large and 
important field and the savings realizable by mechanizing 
their assembly with printed wiring boards is very consid- 
erable. It should be pointed out that in addition to provid- 
ing fixed locations for all terminations—which permits 
mechanizing of component mounting, soldering, etc.—the 


FIG. 3 


printed board saves the hardware normally required to 
support these components. 

The use of printed wiring boards as an internal part of 
electrical components represents a new and wide field of 
use which is just beginning. The balanced armature relay 
shown in Fig. 2 incorporates contacts and connections for 
six poles. They have been etched from glass-epoxy copper- 
clad laminate of the Formica Company. 

To achieve simplicity and compactness of design, etched 
circuitry is used in the new model pocket-size clamp volt- 
ammeter shown in Fig. 3. The switch arm assembly and 
eleven resistors are mounted on a single deck which fits 


Range switch in this clamp type volt-ammeter by 
Weston Electrical Instrument Corp. uses an etched board 
for the contacts. Its use in meter permits compact design. 
Arrow points to control lever. 


FIG. 4—Etched foil panel of this flag identification game 
provides low cost circuit elements. 





















































printed circuit techniques simplify 


into a very restricted space, keeping the overall size of the 
instrument to a minimum. Applications of this simple 
nature may also be expected to extend to many domestic 
electrical appliances. This is because of the convenience of 
getting printed connections fabricated without waiting for 
construction of dies or other tools. 

Another area in which there is also a large potential for 
simplified manufacture is that of game devices. In the 
electrical identification game shown in Fig. 4, a printed 
arrangement of conductors not only provides the connec- 
tions in requisite scrambled order, but the foil also func- 
tions as contact areas for the probes inserted through the 
holes of the game card. With an associated pair of holes, 
the probes and wire complete a circuit with a bell, light 
or other signaling device. The most inexpensive clad plas- 
tic available is quite suitable for this type of application. 

Foldable Circuits. An entirely different constructional 
approach is made possible by foldable circuits. These are 
etched-foil patterns on bases of resin-impregnated insulat- 
ing cloth or electrical grade paper. Electronic uses of this 
type of connective pattern have been discussed elsewhere 
by Eisler (2) and also by Hannahs. (3 and 4) A flexible 
circuit has been made to accommodate the terminals of a 
5-position push-button switch made by Truvox Ltd. (Great 
Britain). Such a circuit is capable of a certain amount 
of local movement so that displaced terminals can be 
accommodated to permit wide manufacturing tolerances. 





FIG. 5—Stepped resistor ring using 
etched connective elements for rotary 
switch by Photocircuits Corporation. 


The flexible nature of the harness allows it to be designed 
to meet terminal lugs wherever they may exist. These 
features are particularly significant in that they make it 
possible to apply this type of printed circuit to existing 
products without redesign. Foldable circuits have been 
applied to equipment which can be “opened out” for 
servicing without disconnecting. 

Slots of any shape needed to fit the terminals may be 
punched. The circuit may be installed by simply pressing 
it over terminal protruding through the holes and may 
be joined by either hand or dip soldering. All classes and 
grades of flexible insulation can be copper clad on one 
or both sides for this use, sample clads having been made 
with a great variety of papers, impregnants and textiles. 
Photocircuits Corporation has a flexible copper-clad glass- 
cloth impregnated with modified phenolic resin which has 
been recently announced (5) as available in either raw 
stock or finished circuits. 

Commutating Devices. The etched foil process 
simplifies the production of very complex commutators 
and switch contact arrangements for both rotating and 
sliding action devices. A resistor step switch produced 
from a copper-clad laminate is shown in Fig. 5. Here 
etched contacts radiate from the inner resistor ring. 

The design (both sides shown) in Fig. 6 is a compar- 
atively simple configuration such as might constitute the 
wafers in a multi-deck rotary hand switch. This unit, made 





FIG. 7—Etched code or 
timing disk for proc- 
ess or appliance cycling. 


FIG. 6—Pattern for both sides 
of a triple switch contact plate 
with connecting circuits and 
plug-in contact ends. 
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complex switches and commutators... 


by Cornell-Dubilier Electric Corp., has three switches, 
printed side-by-side, along with their connecting circuits 
as well as plug contacts at the end for plugging directly 
into a printed circuit receptacle. 

The code disk shown in Fig. 7 is typical of those de- 
signed by Cornell-Dubilier for rotation under a stationary 
brush and it may be noted that the “on” and “off” areas 
become longer as the pick-off brush is moved toward the 


- outer circumference. Information coded on such disks may 


be used to program the functioning of automatic dish- 
washers, clothes washers and other appliances having a 
complex cycle of operation. In these applications the disk 
is usually rotated by a simplified timer or clock movement. 

In programming mechanical games such as the pinball 
machine, the rotary action is stepwise and steps may be 
initiated either by the operator, in calling up another 
ball, or by the motion of the ball itself, in making electri- 
cal contact with the “stops.” The programming plate, 
shown in Fig. 8, illustrates also the double utility possible 
with printed circuit construction, in that the instructions 
for installing and servicing the plate are printed on it 
simultaneously with the electrically functioning circuits. 
This plate is made of Formica XPN-47 copper clad for the 
Bally Division of the Lion Manufacturing Corp. 

In operation the plate above remains stationary while 
the contact carrier rotates a multiple set of brushes around 
its face. Brushes for wiping contacts on printed code and 

























switch disks vary with the application, the face material 
on the disk, and particularly with the speed of operation. 
Rhodium plated over nickel on copper foil has been 
found an excellent facing and melamine laminates are 
preferred for their low are tracking properties. A laminate 
with melamine-glass core and surfaced with melamine 
paper on both sides is particularly desirable. 
Commutators are usually, but not always, made flush by 
pressing of the metal into the surface with a flat platen 
after the disk has been etched. In some applications it 
has been found that a partial embedment, in which the 
metal is pressed only halfway toward being flush, gives 
less brush wear and contact bounce than the fully surface. 


Telemetering commutators have been constructed of etched 


clad materials for operation as fast as 14,000 rpm. 

The production of wave form disks, which is extremely 
difficult by mechanical methods, is simple when the etching 
process is used. In Fig. 9 is shown a tone generator stator 
for use in the John Compton Electronic Organ made in 
Great Britain. 

The range of possibilities for placing coded information 
on etched disks is extremely wide and extends from hand 
operated switches of the simple “on-off” nature up to high 
speed motor driven commutators carrying memories of 
intricate process sequences. Complexity adds little or 
nothing to the cost. 

Strain Gages. The fine-wire strain gage, an accepted 







FIG. 9—Etched tone generating disk 
for an electronic organ. A difficult 
mechanical job, but simple with 
etched circuit techniques. The white 
lines separate the areas of copper foil. 


FIG. 8—Etched circuit programming 
switch for a game machine. In this 
case the etched element is stationary 
and the spring contacts move. 

















-.. printed wiring is equally applicable 


device for stress and strain measurement, has been limited 
by fragility, particularly where several environments im- 
pinge upon the sensing element. In use the resistance strain 
gage consists of a grid, spiral or other simple configura- 
tion of fine wire, essentially planar, carried on adhesive 
paper and affixed into intimate contact with the surface 
whose minute distortions are to be measured. Infinitesimal 
strains of the surface—which may be of a bridge girder, 
pressure diaphragm, other mechanical member—causes 
corresponding strains in the gage wire and changes in 
electrical resistance. The resistance change is measured 
by conventional instruments calibrated in suitable units. 

The point of attachment of lead wire to the fine wire 
of the gage (see A in Fig. 10), usually by welding, has 
been a source of difficulty. The gage, while it is a com- 
paratively inexpensive part of the system, must be fault- 
free for stability in measurements over extended periods 
of time or in inaccessible locations such as on aircraft 
in flight. Cementing round wire uniformly in a planar 
configuration also poses problems. Etched foil, however, 
cements ideally to a flat surface and the etching technique 
permits terminals to be made with a gradual transition 
trom fine conductor to large lead, as at B in Fig. 10. As 
a result adequate and reliable soldered connections can 
be made. 

A typical gage patterned as at C in Fig. 10 is made of 
rolled cupro-nickel foil 0.0002 to 0.0001 in. thick backed 





FIG. 12—Etched inductor used for radio 
antenna. It is fastened in place like a de- 
caleomania transfer. 
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with an epoxy resin varnished film, which may or may not 
be reinforced with a thin paper layer. Gages have been 
constructed with resistances ranging from 35 ohms to as 
high as 5500 ohms. 

The freedom of pattern designing in printed circuits 
has made possible basic improvements in the gage. For 
example, by taking advantage of the facility for changing 
the cross-sectional area of the conductor throughout its 
length, the sensitivity of the transducer may be con- 
veniently altered over its area or made unidirectional. 
The transverse sensitivity of the gage at C in Fig. 10 has 
been eliminated, over that in the design of B, by increasing 
the conductor area at the reverse bends so that side pull 
on these no longer appreciably affects resistance changes. 
Further exploitation of printed circuit designing freedom 
has made possible intricately patterned strain gages, as in 
Fig. 11 for application to diaphragms of pressure sensing 
instruments and other specialized applications. Easy 
duplication in the foil pattern makes feasible the series 
connection of many elements in a single unit so that, for 
example, gages measuring torque may be fabricated in 
long strips on the circumference of cylinders with conse- 
quent greatly increased pickup. 

Also, greater sensitivity results from the favorable 
stress-resistance ratio of ribbon-like conductors which have 
calculated advantages over round wire of several times in 
the 1 mil and 2 mil wire diameters. 


FIG. 10 (A) Diagram of 
strain gage using fine’ wire 
mounted on an adhesive strip. 
Note means of attaching lead 
wires. (B)—Etched pattern for 
strain gage. Conductor is 
widened so that lead wires may 
be soldered. (C)—Conductor 
- width is increased at reverse 

bends to eliminate effect of 


lateral strain. 





FIG. 11—Strain gage pattern for dia- 
phragm of pressure measuring instru- 
ments. 




















Extensive testing by scientists under U. S. Army, 
Ordnance contract (6) has established that the accuracy 
of foil gages is comparable to the wire and much more 
dependable under adverse conditions. Other advantages 
of etch foil strain gages are: (1) Close following of surface 
contour, (2) higher current capacity (run cooler), (3) 
adhere more tightly (resist aircraft slipstream), and (4) 
excellent weatherproofing. 

Inductors and Transformers. While the etching of 
large value conductors, as compared with small spirals of 
1-10 microhenries used in TV i-f transformers and antenna 
couplers, is not yet widespread, the potentialities, particu- 
larly in iron-cored inductors is seemingly endless. A slight 
variation of usual printed circuit procedure is used with 
large inductances. The coils are generally etched from 
metal foil backed only by thin electrical paper impregnated 
with insulating resin. This construction not only keeps 
the Q factor high but provides for convenient handling. 

A simple application of a thin-backed inductor of about 
210 microhenries is illustrated by the loop antenna of 
Fig. 12. After etching on the thin backing, the coil is han- 
dled like a decalcomania transfer and may be cemented 
face up to an inexpensive insulation board (which might 
not withstand the etching solution) or applied face down 
to a quality insulating sheet with a pressure sensitive ad- 
hesive and the original paper backing stripped free. 

The use of a paper-thin backing for printed coils has, 


FIG. 13—Foldable etched wiring for 


use in power transformer. 


Width of foil, in 















to strain gages and transformers 


however a feature of even larger significance when it is 
considered that coils printed on a large sheet in multiple 
may be folded over one another to build inductance of any 
value. The ease and simplicity of two-dimensional print- 
ing of electrical conductors of any configuration has thus 
been extended to three-dimensional constructions. A con- 
tinuous strip of printed coils is shown in Fig. 13 in process 
of being folded to form the winding of the “printed” 
power transformer also shown. By suitable taps provided 
on the pattern in the original design layout, any combina- 
tion of primaries and secondaries may be provided for. 
Furthermore, the conductor size may be flexibly planned— 
even to the extent of making the cross-sectional area con- 
tinuously vary and gradually change without abrupt 
transition from start to finish of the winding. Special 
transformer designs, not possible with wire, are thus made 
feasible. Folds other than the simple one illustrated have 
also been developed. (7) Any type of core stacking may 
be used. While at the subminiature size level the printed 
transformer is not strictly competitive, transformers for 
audio, signal, and control applications and up through to 
kilowatt power ratings are quite feasible. 

As may be inferred, windings, for relays, for electric 
clocks, chokes, lamp ballasts, filters and dozens of other 
conventional inductive products are also now capable of 
redesign in printed form. Aluminum foil as well as copper 
is competitive in these designs, with the aluminum giving 
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Current, amp 


FIG. 14—Diagram for determining dimensions of foil conductor of etched 
circuitry to replace wire at equivalent temperature. Ratio of quantity of 
metal in foil and wire, and current carrying capacity are also shown. 

















..- highly efficient for airplane 


a slightly better conductivity dollar and weight factor and 
the copper retaining a slight advantage in size. 

Aircraft Deicing. The current-carrying capacity of 
conductors is quite generally set by their temperature 
rise. Since the thermal dissipation of a conductor varies 
nearly in direct ratio to its surface areas, heaters con- 
structed with foil result in a large saving in metal com- 
pared with wire. The magnitude of this ratio for a given 
wire size and arbitrarily chosen foil thickness may be 
read from the vertical scale of Fig. 14. 

The weight saved in foil conductors over wire makes 
printed circuit heaters of particular interest in aircraft 
deicing. It has been found that not all surfaces need be 
heated continuously even under heavy icing conditions. 
Some leading edges must be kept hot, but other areas 
may be cycled. It is necessary to melt only a thin layer 
of ice next to the airfoil and the slipstream then removes 
the accumulation. Electrical deicing is thus more flexible 
than use of exhaust gases and other methods. 

In application, nickel or cupro-nickel foil is bonded to 
impregnated paper or neoprene rubber to form flexible 
mats which after etching are covered either with additional 
resin or neoprene. Alternatively, the protective coating 
may be applied after the mat has been installed by the 
airframe manufacturer. 

In Figs. 15 and 16 deicing mats are shown adhered 
in place and ready for protective coating. Fig. 15 shows 


FIG. 15—Etched deicing heating mats on air- 
craft wing. They are ready for application of 
protective coating. 
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a printed mat installed on the tail surface of a Britannia 
Airliner of the Bristol Aeroplane Co. Ltd. and Fig. 16 
shows the deicing surface on the intake of a Rolls-Royce 
Dart power plant. 

Heating and Temperature Measurement. There 
are numerous other uses of heating elements in which foil 
is equal to or superior to wire wound parts. They include, 
for instance, dummy antenna or resistance loads for radio 
transmitters, heating mantles for chemical equipment. 
and domestic space and water heaters. Some immersion 
heaters and heating mantles for aircraft instruments and 
for batteries have been utilized, but the development of 
etched circuit room heaters represents a large potential 
use not yet exploited. Part of the cause for this is the 
fact that suitable materials are only now being developed. 
The feasibility of electrical heating in power rich areas, 
in vehicles, and in new housing developments in general 
has been established. The printed circuit is fundamentally 
well suited for radiant heating. Its large exposed area 
gives high heat radiation which results in lower operating 
temperatures, large safety factors and in long life for 
the heating element. 

Foil elements which in appearance differ little from the 
aircraft deicers shown in Figs. 15 and 16, or the strain 
gages of Figs. 10 and 11, can also be used as temperature 
sensing elements. The small mass and close attachment to 
the surfaces to be measured give the foil pickup excellent 
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FIG. 16—Deicing circuits on jet en- 
gine air intake. 
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deicers and other heating elements 


response and accuracy. Patterns of pure rolled nickel foil 
and of platinum on epoxy or silicone impregnated back- 
ings have proven most useful as resistance thermometer 
elements in studying the temperature of engine parts. 
propellers, etc. Use has also been made of multilayer 
foil thermometer elements in studying the local heat 
transfer coefficient in so-called “friction” heating, an 
important constant in the thermodynamics of missile 
flight. This has been very difficult to obtain with preci- 
sion. 

Printed Harness and Cables. Small flexibly backed 
connective circuits used in the interior of instruments 
can be readily extended to a larger and more complex 
needs in connecting major items of electrical equipment. 

In Fig. 17 is shown a small section of the banks of 
selector switches which in rack after rack comprise the 
main switching means in dial telephone central offices. The 
extent of such cabling is apparent and the complexity of 
connecting to the switches often becomes the chief limita- 
tion to central office size and capacity. The economic 
motivation for large printed harness and cabling is 
however distinct from those in instruments. Here the metal 
saved and the ease of maintenance become the dominant 
factors. 

In Fig. 18 a printed harness for the switching racks 
above is shown and the outstanding feature of having 
each conductor in a fixed location, where it can be found 








FIG. 17 
typical British dial telephone switching rack. 
Photo courtesy of H. M. Postmaster-General. 


for test and repair. is obvious. In applications of this type 
and many other of similar nature, printed cable has yet 
only been very recently considered, and its full possibili- 
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ties have yet to be explored. 2 O 
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FIG. 18 


connection of the selector switches of Fig. 17. 
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Where Power Feed Has to 
Bat for Finger Feed 


WHEN BAXTER D. WHITNEY & SON, INC., originally an old 
(118 years) Massachusetts woodworking machinery man- 
ufacturer, decided to fill out its line by the addition of a 
facer for straightening rough lumber or panels, certain 
broad design objectives were set up: The machine had to 
perform the functions of existing machines on the market 
but it had to be especially designed to fit into a conveyor 
line as well as being capable of hand feeding; it had to 
have a resilient type of feed to accommodate crooked 
and warped lumber that had only been sawed and dried. 
Furthermore, it had to be self-contained as far as knife 
sharpening is concerned since the equipment might well 
be installed “back in the woods.” 

The result of this design effort is the undercutting 
wood facing machine, pictured in Fig. 1, whose salient 
features are a rubber cushion belt feed, arc welded fab- 


rication of structural parts, and a built-in knife grinding 
attachment. It has a wide range of adjustments for lumber 
thickness and depth of cut and has safety interlocks to 
prevent jamming or overloading the machine as a result 
of conveyor feeds, also to protect the feed belt. 

Essentially the facer consists of a large base, a cutter- 
head unit, a rear or outfeed table, an infeed table and the 
lumber power feed, Fig. 2. The infeed table is adjustable 
to regulate the amount of cut and various stock thick- 
nesses are accommodated by adjusting the height of the 
power feed device. Two sizes of machines were planned, 
one taking a 24 in. wide cut, the other 36 in. Data given 
here are for the larger of the two. The power feed belt 
contacts 72 in. of stock; 42 in. over the infeed table and 
30 in. over the outfeed table. Overall floor space is 
roughly 9 x 12 ft, height 70 in. 


FIG. 1—Rear view 
of facer showing 
pushbutton and 
handwheel controls. 








“The power feed facer with the human touch.” 


That’s the claim made for this new wood facer design that 
incorporates a rubber-fingered air cushion feed belt; integral blade 


sharpening equipment; and an all welded steel structure. 


Conventional power feeds for this type equipment have 
comprised spring-loaded pins or fingers mounted in cross- 
bars carried on sprocket driven chains. The sharpened 
steel fingers dig into the rough surface of the lumber 
and carry it over the cutter head. The first pass produces 
a flat under-surface from which to gage subsequent shap- 
ing operations. 

The principal innovation in the new machine is a feed 
belt studded with air-cushioned feeding fingers. These 
rubber fingers, Fig. 3, are molded on small pads which, 
in turn, are cemented to a standard conveyor belt. Air 
remains entrapped against the belt after attachment. A 
special rubber compound designed for long wear and 
high friction qualities is used for the fingers and they 
can be removed for individual replacement. Their 
action is very similar to that of human fingers in that 
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Whitney No. 600 New-Matic Facer used for straightening 
rough lumber or panels before further machining 
operations. Machine is hooded to minimize dust and 
incorporates a power exhaust for shavings. 





FIG. 2—Facer with 
all covers removed. 
Note welded steel 

structural components 
and rubber-finger 
power feed drive. 














the flexibility of each finger permits it to yield to varia- 
tions in lumber thickness and surface roughness. The 
large number of fingers in contact with the work provides 
a firm and even force for positive feed. 

Surface speed of the feed belt is adjustable from 40 
fpm to 120 fpm and is controlled by 3-hp Speed Ranger 
motor through an overload release clutch. Because of the 
low speeds involved, a double roller chain drive rather 
than a V-belt drive is used in the final stage. Warning 
lights, controlled by limit switches, warn the operator of 
excessive belt side weave. 

\s shown in Fig. 2, belt tension is maintained by two 
coil springs acting against the shaft support bearings. The 
bearings are of the pillow block type and one pair is 
guided longitudinally to adjust for belt tension. The 
remaining sag of the belt is eliminated by means of a 
vacuum box and a small auxiliary exhauster. 

Feed works elevation is adjustable by four corner post 
elevating screws carried in ball bearings and operating in 
floating nuts. All four screw posts are tied together to 
maintain alignment by means of a roller chain that 
engages a sprocket at the lower end of each post. Adjust- 
ment can be made either by a hand crank or by means 
of a 15-hp hoist motor with a 54 rpm output speed. 
Vertical adjustment of the belt can be made to 8 in. 
above the table and is limited by limit switches that are 
actuated by a vertical bar tied to the feed works structure. 
seen to the right of the adjusting screw, Fig. 2. 


FIG. 4 


Adjustment of the front feed table is manual and is 
accomplished by means of the steel links shown at the 
left of Fig. 2. Parallel throat clearance is provided at any 
depth of cut. The links, of which there are two pairs, 
are designed so that the distance between the cutter knife 
and the table lip remains constant and a minimum throat 
opening is maintained around the cutterhead when raising 
or lowering the table. The offset position of the links per- 
mits flush-mounting for the end of a conveyor at any 
table height. 

The cutterhead unit contains four knives and is driven 
at 4000 rpm by a 15-hp 3600-rpm motor through a V- 
belt drive. Motor incorporates a Stearns magnetic brake 
for a safety stop. The cantilever motor bracket is of 
welded steel plate and is bolted to the side of the facer, 
as seen in Fig. 4. 

To facilitate maintenance and make the unit as self- 
contained as possible, it was decided to incorporate all 
of the cutter grinding equipment within the machine 
itself. For this purpose, the hinged box-like door shown 
on the side of the facer serves as a storage cabinet for 
the motor-driven grinding equipment. When 
opened, the door doubles as a support for the grinding 
operation. It is then bolted against the cutter motor 
bracket. As shown in Fig. 4, the cutter and its mount 
have been removed from the facer and placed directly 
in the ways on top of the door. When not in use the 
erinder guide bar is slid into a boot in the machine base. 


cutter 


Storage door in open position with cutter grinding equipment installed. 


Cutter unit can be slid directly from facer into ways on top of door. 








Structural Components 


To reduce cost and expedite manufacture, the base, 
feed works frame, motor bracket, base door and hoods 
were designed tobe fabricated of welded steel plate and 
sheet. The completed base weighs 1600 lb as compared 
to an estimated 3000 lb for cast iron. In addition to the 
57 per cent weight savings it is estimated that a 50 per 
cent cost savings was realized over equivalent cast iron 
elements, exclusive of pattern costs. 

The base, Fig. 5, is fabricated of *g in. plate with a 
floor flange and upper mounting flange, both of heavier 
gage material. Flanges and side plates were strengthened 
by the addition of 14 in. ribs as shown. 

The side rails of the feed works frame, Fig. 6, are 
formed of “, in. plate to which is welded a heavier, 
lower flange member. The siderails are joined by two 
angular steel strips and are further strengthened by 
diagonally positioned rods. 

Pushbutton control stations are grouped together at the 
left front of the machine (Fig. 1). They include controls 
for starting or stopping the cutter spindle, for elevating 
or lowering the feed works and for jogging the feed and 
for running it. The starters are housed in the cabinet 
below. with a safety interlock on the disconnect switch 
handle. O00 

Based on a manuscript which received a prize award 
in a Mechanical Design Competition sponsored by The 
James F. Lincoln Are Welding Foundation, Cleveland. 





FIG. 
Open-ended slots are provided for move- 
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FIG. 3—Detail of rubber finger designed for 
long wear and high friction qualities. Fingers | 
are molded on small pads and cemented to | 
conveyor belt. Air remains entrapped after 
attachment to form cushion. 


6—Feed works frame weldment. 


feed belt drum shafts. 


FIG. 5—Details 

of welded steel base 

construction. 
Sides are fabricated 
from %-in. 
steel plate and 
strengthened by 
\4-in. ribs. 
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Silicon Power Rectifiers 


Soon after the announcement of silicon diodes 


for communication and control circuits, come silicon 


rectifiers in the high-power ratings. Now, the equipment designer 


can realize the benefits of high efficiency. low inverse 


drop and wide temperature range. 


THOSE IN THE FIELD of solid-state physics have for some 
time recognized the advantages offered by silicon as a 
rectifying material. However, certain purification and 
control problems kept the silicon rectifier in the labora- 
tory, barred it from practical use. Today, these problems 
have been overcome. The silicon rectifier is at last com- 
mercially available, not only in low-power ratings for 
communication and control circuits but in power ranges 
as well. The ultimate in power ratings and operating 
characteristics has by no means been yet reached. But, 
the impact of the silicon rectifier is already being felt in 
product design. 

The advantages of silicon power rectifiers can be sum- 
marized as follows: 

1—Reliable operation from —55 C to +125 C 
ambient temperature is now practical. 

2—Higher inverse voltage ratings result in improved 
rectification efficiency. 

3—Silicon rectifiers can be completely protected from 
unfavorable atmospheres by hermetic sealing. 

4— Negligible forward aging combined with minute 
inverse leakage assure long-term stability in balanced 
circuits. 

5—Considerable size reduction is possible because of 
conduction cooling design and reduced power losses. 

Electrical Characteristics. All metallic rectifiers ex- 
hibit some temperature dependence in their inverse char- 
acteristics. Selenium rectifiers increase in leakage at 
both high and low temperatures, as shown in Fig. 1, and 
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FIG. 1—Comparison of inverse current char- 
acteristics of three rectifier materials. Tests were 
run with % peak inverse voltage impressed 
across the cells. The great temperature stability 
of silicon is clearly evident. 


must be derated in inverse voltage when operated at tem- 
peratures above 100 C. Germanium rectifiers have much 
lower leakage currents at room temperatures, but these 
increase rapidly with temperature. Above 65 C, the 
inverse voltage of germanium must be derated to a large 
extent, while operation above 100 C is not feasible. The 
inverse leakage in silicon power rectifiers, however, is so 
low at room temperature that it remains well below 1 ma 
at 150 C. With further development work, the tem- 
perature limits for reliable operation should be extended 
to 200 C. No voltage derating is required at high tem- 
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FIG. 2—Curves show values of inverse current 
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FIG. 3—Forward characteristics of two typical 
silicon rectifiers. Below 0.5 volt in the forward 
direction, the current is extremely low. Above | 
volt, this current reaches a high and compara- 
tively constant value. 


FIG. 


peratures. In fact, the maximum inverse voltage (Zener 


voltage) actually increases with increasing temperature, 
as can be seen in Fig. 2 

The high inverse voltage rating possible with silicon 
reduces the number of cells required for rectifier cir- 
cuits. Higher rectification efficiencies (90 to 98 per cent 
in the conventional rectifier circuits for single phase and 
three phase) result from the reduced forward voltage 
drop. In addition, the inverse power dissipation is 
negligible, causing the overall power conversion efficiency 
to be much superior to that of other rectifiers. A-c input 
voltages may be reduced by as much as 20 per cent, 
yielding a saving in transformer volume and weight. 

The electrical characteristics of typical silicon power 
rectifiers are shown in Figs. 2 and 3. Below 0.5 volt in 
the forward direction, the forward conductance of a 
silicon rectifier is very low. Between 0.5 and 1.0 volt 
this conductance increases rapidly, reaching a high and 
rather constant value above 1 volt. The conductance in 
the low-voltage region is limited by the properties of the 
P-N junction. Above 1 volt, the junction resistance be- 
comes negligible and the conductance is determined by the 
resistance of the bulk material in series with the junction. 

A typical medium-power rectifier, such as the Transi- 
tron 1N343, has an average forward resistance of less than 
3 ohms above 1 volt. Similarly, a typical rectifier for 
high-current applications has a forward resistance below 
0.1 ohm. These low forward resistances result in power 
supplies having improved voltage regulation. The voltage 
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IN412 10 mh 


Transformer resistance =0.10/arm 
Choke resistance =0.10N 

















= 8 12 16 20 24 28 
Output current (Ig), amp 


4—Circuit diagram for a full-wave center-tapped power supply, 
together with a graph of output voltage vs current. Note the good 
voltage regulation, with a drop of only 0.1 volt per amp of output 
current. 


regulation for a full-wave center-tapped power supply, 
seen in Fig. 4, is only 0.1 volt drop per amp of output 
current with a pair of 1N412 high-power rectifiers, com- 
pared to the regulation obtained with a “perfect” recti- 
fier. The actual regulation of this circuit would also 
depend on the d-c resistance of the transformer secondary 
and the filter choke. 

Cell for cell, the silicon rectifier and the selenium 
rectifier have comparable forward voltage drops for units 
having the same current ratings. However, silicon recti- 
fiers are able to withstand much higher inverse voltages— 
up to ten times that of a selenium cell. Thus, the silicon 
rectifier is capable of much more efficient operation in 
circuits having peak inverse voltages of 100 volts and 
higher. At high temperatures (125 C), this fact becomes 
even more pronounced because 26-volt selenium cells 
must be derated to approximately 13 volts at these 
temperatures. A 400-volt, 125 C selenium rectifier stack 
will cause ten times more power dissipation than a 1N341 
silicon rectifier in the forward direction alone. 

Several advantages result from a reduction in forward 
power dissipation. First, the equipment operates more 
coolly because less heat is generated by the silicon recti- 
fier. Second, less voltage and power is needed from the 
rectifier input transformer for a given rectifier output. 
This often results in substantial reductions in trans- 
former size and in transformer power losses, and brings 
about even savings in primary power generators for 
mobile equipment installations. 
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A common characteristic of selenium rectifiers operated 
at high temperatures is rapid “aging” of the forward 
characteristic. The forward voltage drop of the selenium 
cell gradually increases over a time interval measured 
in hundreds of hours. In this period the drop may 
increase by 100 per cent or more. Since the forward 
drop is an appreciable fraction of the maximum inverse 
voltage, this becomes a serious problem in circuits 
requiring balanced rectifiers. Early experience with 
silicon rectifiers operated at 125 C indicates that the 
forward voltage drop changes less than 20 per cent over 
a similar period of time. Since the maximum inverse 
voltage of a silicon cell is many times that of a selenium 
cell, the circuit balance can be improved by one to two 
orders of magnitude by designing around silicon rectifiers. 

In silicon rectifiers, inverse currents of 1 microamp 
and less are common at room temperature. This inverse 
current varies slightly with voltage, as seen in Figs. 2 and 
5. Even at 125 C, the current remains well below 1 ma. 
At — 55 C, the inverse current drops so low that meas- 
urement becomes difficult. Thus, the inverse current is 
low enough over the complete operating temperature 
range that power dissipation in the inverse direction is 
negligible. On the other hand, inverse power dissipation 
in selenium rectifiers is roughly equal to the forward 
dissipation. The effect of these losses at lower than rated 
currents is clearly shown in Fig. 6. 

Packaging. Since the increased efficiency of the 
silicon power rectifier means decreased power dissipation 
in almost all applications, less surface area is required for 
convection cooling. An even greater saving in space 
can be obtained by designing the rectifier for conduction 








a 6f 80 100 120 140 160 180 
nverse voltage, volts 


FIG. 5—Plot of inverse characteristics of a 
second type of silicon rectifier. This particular 
rectifier is of higher current rating than that 
on which the results of Fig. 2 were based. 
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FIG. 6—Comparison conversion efficiency of 
silicon and selenium rectifiers. Tests were made 
on a 3-phase bridge circuit at 100 C. Efficiency 
of selenium rectifier is lower because inverse 
power loss is roughly equal to the forward 
dissipation. 
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cooling. As evident in Figs. 7 and 8, medium-power and 
high-power silicon rectifiers are designed to take advan- 
tage of this fact. The silicon is mounted directly to a 
copper base. The copper base, in turn, can be fastened 
directly to a chassis or panel to efficiently remove the 
heat generated with minimum temperature rise. 

The advantages of conduction versus convection cool- 
ing design can be seen best in the example shown in Fig. 
9. At A and B, respectively, are shown selenium and 
silicon rectifiers mounted for convection cooling. The 
actual temperature of the rectifier will be the ambient 
temperature of the chassis plus a temperature rise due 
to the heat generated by the rectifier. Mathematically 
this would be expressed as: 

T (rectifier) =T +PxC/W 


(chassis ) ( plate) 


Where P = Power dissipated by rectifier, 
watts 

Thermal resistance of the con- 
vention-cooled rectifier mounting 


plate in deg C/watt 


C/W ( plate) 


The thermal resistance of a 2 in. x 2 in, plate (8 sq in. 
of surface) is approximately 30 C/watt in free air. Thus, 
a rectifier dissipating 2 watts of power would operate 
at a temperature 60 C higher than chassis temperature. 

Consider the same silicon rectifier mounted as shown 
at C in Fig. 9. Here, the chassis itself serves to transfer 
the heat to the surrounding air. The mathematical ex- 
pression for the rectifier temperature would become: 

T (rectifier) = T (chassis) +-P « C/V 
Where 


(chassis ) 
P = Power dissipated by rectifier 
T (chassis) — Chassis temperature before mount- 
ing rectifier 
C/W (chassis) Thermal resistance of chassis, deg 
C/watt 
The thermal resistance of a chassis 5 in. x5 in. or 


larger would be less than 5 C per watt. Therefore, a 





FIG. 7—Rectifier in center, above, is the IN412 silicon rectifier designed 
for high-power rectification. Two designs for the medium-power silicon- 
rectifier are shown at the right. 
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rectifier dissipating 2 watts would operate at a tempera- 
ture only 10 C higher than chassis temperature. The 
space saving is apparent in Fig. 9. In addition, the 
rectifier can operate at a temperature 50 C lower than 
when convection cooled. This can make a large difference 
in reliability in equipment operating at chassis tempera- 
ture near 125 C. 

Some silicon rectifiers are rated for continuous opera- 
tion at 125 C with inductive or resistive loads. Additional 
precautions must be taken when operating with capacity 
input filters to limit surges when starting equipment. A 
surge-power limit is imposed because of the thermal 
time constant between the silicon and the rectifier case. 
For all medium power rectifiers this limit is: 

1/2 CE? 


capacitance 


1/4 watt-second maximum 
where ( 
E = applied voltage 
\ second thermal time constant within the silicon fur- 
ther limits the rectifier to a maximum surge current. 
The second limit can be written as: 
10 Lae max 


\dequate protection from these surges may be obtained 


I \ surge) 


by inserting a suitable resistor between the rectifier out- 
put and the capacity filter input. This resistor will 
cause reduced rectification efficiency and poor voltage 
regulation. It is justified in some low-current applica- 
tions because the weight of a choke can be eliminated. 

\t the present time the silicon power rectifier is com- 
petitive in cost with high-temperature selenium rectifiers. 
Although silicon rectifiers are currently more expensive 
than selenium rectifiers for applications at 50 C and 
below, they offer advantages in size, weight. and rectifica- 
tion efficiency. It is expected that the cost will decrease 
with the increased production and expanded usage of 
silicon rectifiers. 

Magnetic Amplifiers. Magnetic amplifiers, particu- 
larly. require rectifiers with high inverse resistance. 
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along with stable high forward conductance. Silicon 
rectifiers fulfill both requirements with the character- 
istics described above. In fact, the inverse resistance 
below 125 C is so high that magnetic amplifier gain and 
sensitivity no longer need be limited by the rectifiers, but 
rather by the magnetic materials and other associated 
circuitry. 

The maximum inverse voltage of the silicon rectifier 
has a positive temperature coefficient. This Zener voltage 
increases approximately 1 per cent for each 10 C rise 
in temperature. For this reason silicon again differs from 
selenium, since no voltage derating is necessary at high 
temperature for the former. 
decreases at cold temperatures, good engineering practice 


Because the Zener voltage 


requires that an inverse voltage margin be added to insure 
satisfactory operation over the full temperatuie range 
from — 55 C to + 125 C. 

Balanced rectifiers are required in many magnetic 
amplifier systems. As mentioned earlier, the forward 
In addition the 
temperature coefficient of the forward voltage drop is 


changes with time may be neglected. 


low and rather uniform, thus eliminating the need for 
elaborate temperature compensation. 

Military Applications. An important consideration 
for military requirements is the availability of the raw 
materials used in components. Fortunately, silicon is 
abundant in the earth, being second only to oxygen. Its 
availability for silicon devices is limited only by refining 
facilities. Selenium, on the other hand, must be consid- 
ered a critical material, as it is not nearly as abundant. 

Rugged military and industrial operating conditions 
require continuous operation in the presence of oil, dust, 
corrosive atmospheres, humidity and similar hazards that 
greatly shorten the life of unprotected rectifiers. Reliable 
performance under these conditions is attained with a 
glass-to-metal hermetically sealed package. Current 
densities in silicon rectifiers of one thousand times those 


(Continued on page 332) 


FIG. 8—Because of low 
dissipation, 
rectifiers can be assembled 
into compact units. These 
3-phase 
bridge (left) and_ single- 
phase, full-wave, center- 
tapped units (right) can be 
arranged for maximum in 
space savings. 
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FIG. 9 (Below)—Compari- 
son of rectifier mounting 
methods: (A) Selenium 
mounted for convection cool- 
ing; (B) Silicon mounted 
for convection cooling; and 
(C) silicon mounted for 
conduction cooling. 
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A STAFF REPORT 





Machine 
Tool 
Electrical 
Standards 
Being 
Revised 


DURING the Westinghouse Machine 
Tool Forum the Electrical Com- 
mittee of the National Machine 
Tool Builders Association reported 
that a complete revision of the Ma- 
chine Tool Electrical Standards 
will soon be ready for submission to 
industry review. They will be com- 
pletely independent of JIC Elec- 
trical Standards for Industrial 
Equipment.* Not much new ma- 
terial is being added but the old 
standards are being rearranged, the 


Computer Techniques Extended 


to Machine Tool Control 


New director control systems using static devices and switches 


| without electrical contacts announced at Westinghouse 19th Machine Tool 


Electrification Forum; other examples cited of extension 


of automaticity to sequencing controls. 
















FIG. 1—On-off 
characteristics of a relay (A), 
a magnetic amplifier 

with feedback (B), 

and transistor amplifier 
with feedback (C) 


-are identical as regards 


response. 





language clarified. National Elec- 
trical Code paragraphs are included 
where pertinent, as well as Cana- 
dian standards, instead of being 
merely cross-referenced. A table of 
contents has been added, together 
with a table of definitions. 

Straws in the Wind. Branch Circuit 
protection} will recognize both 
fuses and circuit breakers for the 
purpose of protecting wiring. Con- 








overload relays are not considered 
sufficient to protect the windings of 
short-time-rated motors; inherent 
overheat protectors must be mount- 
ed directly on the motor with heat- 
ers in the OL relays selected to take 
the motor off the line under stalled 
conditions. Complete specifications 
on conductors will be included, 
along with data on packing of con- 
ductors in conduit. 


Article 670 of the NEC; also its 
purpose to subject the new standard 
to procedures to qualify as a Na- 
tional Standard. 


*See “Combined JIC-NMTBA Electrical Stand- 
ards’, Execraicar Manuracruninc, May 1954, 
p, lll. (Reprint available) 





trol circuits are to be protected by 
overcurrent devices. Panel mounted 


At THE Westinghouse 19th Annual Machine Tool Elec- 
trification Forum, staged in Buffalo April 19-20, Westing- 
house Electric Corporation unveiled to an engineering 
audience for the first time its new industrial control con- 
cept involving static devices, semiconductors and electro- 
mechanical elements free of electrical contacts. Some five 
hundred electrical and mechanical engineers engaged in 
machine tool design attended the sessions, along with 
Westinghouse engineers. In introducing the Cypak (pack- 
aged cybernetics) systems, K. M. Patterson, manager of 
industrial sales, pointed out that Westinghouse had 
watched with concern the growing complexity of control 
systems—particularly large machine tool controls. The 
high production metalworking industries—automotive, 
farm equipment, appliance manufacturers, and others— 
have been able to build their manufacturing processes 
around automatic and semiautomatic machine tools con- 
trolled by sequencing systems, involving a great many re- 
lays. And paralleling the increase in control complexity 
has been cost of machine down time due to maintenance. 
Users have had to demand more reliability. 

This reliability problem has been connected with com- 
ponents rather than control system design. As a result of 
a long-term research and development program in the study 
of solid-state phenomena, Westinghouse is introducing 
static switching circuits for industrial control that are es- 
sentially relay systems with no moving parts. They will 
be able to perform any function now performed by relay 
systems without benefit of contacts or other parts subject 
to wear, erosion, or environmental conditions. 

In describing the theory of the new systems, Dr. R. A. 
Ramey, manager, magnetic development section, Mate- 
rials Engineering Department, said the Cypak systems are 
not direct replacements for relays on a one-for-one basis: 
they are intended as replacements for relay systems. Since 
the major use of relaying is for information processing 
rather than power switching, the development of the new 
systems fell within logic or computer science rather than 
the relay art. 

Two basic types of information are used to control ma- 
chines and processes: a continuous signal of variable 
quantity, or analog information; and a discontinuous sig- 

nal in discreet amount, or digital information. The tach- 
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The Committee indicated its inten- 
tion of seeking major revisions of 


+See “Symposium on Branch Circuit Protec- 
tion in Multi-Motor Machines”, Execraicar 
Manuractuninc, July 1954, p. 76. 


ometer generator is an analog device; the relay a digital 
device. 

The application usually determines the type of control 
system used. On a variable-speed planer drive, for exam- 
ple, the table speed during cutting is usually controlled 
through analog means. At the end of the cut, however, a 
limit switch is used to initiate high-speed return of the 
table. This control is digital in nature. 

The switch—electric, electronic, hydraulic, or mechan- 
ical—is the heart of a digital system. And although many 
electrical switches, especially relays, have been built to 
operate literaily millions of times, users have long asked 
for a switch that would virtually never wear out. 

Cypak systems depend upon solid-state physics, from 
which have come such developments as the transistor and 
the crystal diode which have no moving parts. The new 
switching systems using these solid-state devices are es- 
sentially digital in nature, but can be easily combined with 
analog devices. Principal design emphasis has been placed 
on extreme reliability, flexibility, ultimate utility, and low 
cost. 

The switching functions are performed by a few basic 
elements combined to establish a desired relationship be- 
tween input and output information. In the broad field of 
cybernetics, or communications, the functions performed 
are referred to as Logic Functions. 

In the AND function,* an output is obtained only when 
all of a given number of input signals are applied. In the 
OR function, an output is obtained when any one of a 
number of inputs is applied. In the NOT function, an out- 
put can be obtained only when no input is applied. Given 
an input, no output is obtained. 

In addition, there are two types of time functions—lim- 
ited and unlimited. Limited TIME means that, following 
an input, a specified time passes before an output is ob- 
tained. The unlimited TIME function will deliver an out- 
put following an input until such time as a second input 
is fed into the system. 

Almost any machine operation or process function can 
be described in terms of these four functions. There are a 
number of component combinations that will perform 


* See “Digital Techniques for Automatic Control,’’ Erecrrican MANUFACTURING, 
November 1954, p. 136 and December p. 120. (Reprint No. 117) 
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them but the choice is narrowed by established design 
objectives. 


The first objective was the elimination of moving me- 
chanical parts to assure longer life, higher reliability, and 
a high degree of freedom from environmental influence: 
second, was availability and reasonable ease of manufac- 
ture: third was cost. These objectives prompted Westing- 
house to use semiconductor and magnetic-core devices for 
components of the new systems. 

The AND and OR functions are conveniently accom- 
plished by semiconductor diode networks, using selenium 
diodes, which have been proved highly reliable in mag- 
netic-amplifier circuits. If environmental conditions are 
severe, silicon diodes also can be used, but at somewhat 
higher cost. 

The components to accomplish NOT and TIME func- 
tions require information storage and amplification. To 
meet the design objectives, special magnetic toroidal cores 
and transistors with appropriate circuit components have 
been used. In addition, magnetic or transistor amplifiers 
are used to maintain the original signal strength through- 
out the system. The principal method employed to main- 
tain comparable cost was the use of very low power levels 
(10 milliwatts or lower) in the decision-making or logic 
components. 

Amplification from the logic to the power level is pref- 
erably accomplished by magnetic amplifiers, secondly by 
transistor amplifiers, and there may be some cases where 
a standard electromechanical contactor would be desirable. 
Use of low power level inputs also makes it possible to 
utilize phototransistors as limit switches. 

Component Development. The development of 
system components to substitute for relay functions was 
described by W. H. Brandt, manager of engineering of a 
newly formed Director Systems Department. The relay is 
a step-function or digital device with a memory. It remains 
in one state or another (on or off) until a signal changes 
it. Since the relay has two stable states of operation, 
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changes in the other components do not affect the state in 
which the relay is found. Therefore, comparatively inex- 
pensive components like resistors may be used. The output 
can be made several times the input and it is possible to 
construct complex networks without the use of inter- 
mediate amplifiers. 

The relay’s great weakness is that it has moving parts 
subject to wear; also contacts which change with time, 
erode and are subject to environmental conditions. Ideally, 
a device to replace the relay should have no moving parts 
nor contacts but should be a step-function device whose 
output is higher than its input. It should be capable of 
being easily duplicated with nearly identical results. 

Two such phenomena will fullfill these requirements— 
magnetism and semiconductivity. The hysteresis loop 
forms the basis for judging ferromagnetic materials. By 
proper use of circuitry, this material can be used to con- 
struct an amplifier with positive feedback to obtain a 
curve, B, Fig. 1, that is identical to the relay step-function 
characteristic curve at A. 

The transistor has already demonstrated its ability as 
an amplifier. By feeding some of the output power of the 
transistor back into the input, a curve C also is obtained 
very similar to the relay’s characteristic curve, namely a 
step-function with two stable states. 

All three curves are sharp step-function curves, which 
therefore provide memory and comparative freedom from 
changes in components directly associated with them. All 
of them can provide an output signal larger than the input 
signal so that numbers of units may be connected in cas- 
cade. Any function which can be accomplished through 
the use of one of these three devices can be done with 





FIG. 2—Magnetic limit 
switch has no electrical 
contacts. 


FIG. 3—Effect of load change on 
magnetic limit switch. 
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the other two but the details of circuitry may be quite 
different. 

By using rectifiers in combination with magnetic ele- 
ments or transistors it is possible to handle either alternat- 
ing or direct current in either input or output just as in 
the case of relays. 

Components are available in the computer field that 
perform these same general functions, but elements for 
industrial control systems must be more rugged by several 
magnitudes. They must be larger and heavier. Cypak sys- 
tem elements were designed to meet the speed of response 
demanded, the greater reliability desired, and the rugged- 
ness imposed by modern industrial control systems. 

Costwise, there is at the moment little to choose among 
the three systems. In size and weight relays and magnetic 
elements are roughly equivalent, whereas transistorized 
units are smaller. In speed of operation, the order of merit 
is quite definite. Transistors operate easily in a hundredth 
of a millisecond. Relays at best require about 10 millisec. 
Magnetic elements operate easily in 1 millisec where nec- 
essary. However, in the case of magnetic elements the time 
delay is either a full or a half cycle of line frequency so 
that a 16-millisec time delay is often used where operating 
speed is not important. 

In rating the units in reliability, Westinghouse holds that 
both static devices hold an advantage by orders of mag- 
nitude. Industrial control relays. with the best circuit tech- 
niques and the best design, are limited to 10 to 20 million 
cycles of operation before major service is required. Both 
magnetic elements and transistors can be built to reach 
this number of cycles in days or hours and still show no 
signs of deterioration. Magnetic amplifiers have been used 
in industrial control systems for several years. During this 
time, no malfunctioning of a control system has occurred 
due to instability. 

The transistor and magnetic elements have been de- 
signed to operate at very low power levels. Hence, output 
from photocells and thermocouples may be fed directly 
into the new system without intermediate amplification. 

Since the power levels are low, an output amplifier of 
some sort is usually required. Magnetic elements are gen- 
erally used only where the reliability factor is of prime 
importance. Transistors, on the other hand, are not yet 
available in power ratings sufficient for this purpose. Until 
that happens, it can be expected that relays or circuit 
breakers will often appear as final amplifiers in the output 
stage of systems where they generally operate relatively 
infrequently and the reliability penalty is therefore not 
great. 

Contactless Switches Developed. Based upon opti- 
mum technical, price and safety considerations, the oper- 
ating voltage for the magnetic system elements has been 
selected as 18 volts. In discussing the development of con- 
tactless switches for use in the Cypak systems, C. B. 
Stadum, manager, general purpose engineering, Control 
Engineering Department, pointed out that at this low 
voltage switches and pushbuttons may malfunction, par- 
ticularly in oil and dust laden atmospheres. Hence signal- 
initiative components have been developed that do not 
depend upon metallic contact to complete a circuit. The 
perennial problem of contact erosion is eliminated thereby. 
as well as sparking of contacts, enabling operation of the 
devices in atmospheres where explosions might result. By 
eliminating the impact of contacts seating, life of the de- 
vice can be increased. In certain limit switch applications, 
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FIG. 4—A _ low-voltage protection 
scheme for use in Cypak systems. 





FIG. 5—A fail-safe protection arrange- 
ment on a magnetic type output amp- 
lifier. A second bias is switched in 
through a NOT element, shutting off 
the control. 


it may be possible to eliminate all mechanical linkages 
to the machine. 


Several types of transducers can be considered that will 
operate at 18 volts and that have good reliability, as 
follows: 

1. Photoelectric—A phototransistor receiving its energy 
from a rugged, undervoltaged lamp works well as an ex- 
tremely accurate limit switch when used with a very nar- 
row aperture. 

2. Nuclear—Radioactive transmitter material can be 
used with a transistor receiver to make a limit switch sim- 
ilar in action to a photoelectric one. 

3. Radiofrequency—A transistorized r-f transmitter has 
been built which is detuned when it is approached by a 
metal slug. 

4. Magnetic—Such types have been built that change 
their inductance with position. This type appears to pro- 
vide simplicity, low price, and reliability. 

A magnetic unit was chosen primarily due to its pres- 
ent state of reliability and known performance. Magnetic 
amplifiers have been applied by the hundreds as Class A 
amplifiers in feedback control circuits for several years 
on all kinds of applications. To function properly without 
adjustment they must maintain absolute stability of char- 
acteristics. 

These devices, Fig. 2, are on-off reactor type mecha- 
nisms connected in series with a resistor. The driving 
power is the 18-volt source. The output voltage is varied 
from On to Off by varying the inductance of the reactor. 
In the normal state, the reactor is unsaturated and most of 
the line voltage appears across it. When an output is de- 
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FIG. 6—Elementary wiring diagram of conven- 
tional relay control of solenoid valve for a punch 
press air-clutch with anti-repeat cycle. 





FIG. 7—Corresponding Cypak control 
system for press air-clutch operation. 


sired across the resistor, the reactor core is saturated so 
that its impedance becomes small. The voltage then ap- 
pears across the resistor, which is located in the machine 
tool control panel. 

The saturation of the core is achieved by mechanically 
placing an alnico V permanent magnet across the core. 
The d-c flux from the magnet divides and flows through 
each leg of the reactor which has two windings in series. 
With an a-c power source, the d-c flux aids in saturating 
only half of the core at any half cycle. The winding on 
the unsaturated leg, however, does not present an appreci- 
able impedance in the circuit because of the large effec- 
tive air gap in the core produced by the saturated leg. 
The permanent magnet itself has a permeability of about 
four so it also acts like a large air gap. 

The effect of change of load on the push button can be 
seen from Fig. 3. The actual load is not critical provided 
it is over a certain minimum value. The first model tested 
on Cypak circuits controlled simultaneously 17 flip-flop 


circuits, 22 AND-OR circuits and 4 NOT circuits. 


Application Problems. To build machine tool con- 
trols using Cypak system elements instead of relays re- 
quires a different engineering approach and entirely dif- 
ferent thinking. Dealing with application problems, D. L. 
Pierce, manager, control engineering, Motor and Control 
Division, cited several important distinctions. Relays have 
one input to the magnet coil and multiple outputs, which 
are the normally open or closed contacts. The Cypak ele- 
ment has multiple inputs and only one output. 

A normally open relay has no output when there is no 
input to the operating coil and vice versa. In the Cypak 
NOT element, to obtain an output there can be no input 
and to obtain no output, an input is required. In building 
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controls which will fail safe, each control scheme will need 
to be checked for all possible conditions. 

As an example, pushbutton operated magnetic relays use 
one of the relay contacts as a holding circuit and conse- 
quently give low-voltage protection. In the new scheme, 
holding circuits are obtained with flip-flop elements which 
perform the unlimited Time function. In case of power 
failure, the flip-flop elements may not be in the Off position 
and a return of power may start the operation. One simple 
way of giving low-voltage protection to the complete logic 
system would be to use a momentary contact On push- 
button closing a magnetic relay having its own holding 
circuit, Fig. 4. The relay would control the power input 
to all the logic circuits and would remain in the closed 
position continuously. 

Magnetic amplifier output stages could fail due to loss 
of bias power. To protect against this, two separate bias 
windings could be balanced against each other, Fig. 5. If 
one winding opens circuits or input voltage is lost, the 
output remains at zero. 

Several months ago, a Cypak system was applied to an 
automatic bus duct spot welder. Experimental systems also 
have been built and tested for such controls as a fully auto- 
matic elevator; a spiral milling machine cycle control; a 
skip-hoist director which permits the automatic charging 
of a blast furnace in accordance with a preselected pro- 
gram; a punch-press control; and many others. 

A specific application of a Cypak control system to a 
standard air-clutch punch press was illustrated by R. E. 
Giboney, control development engineer. The control is de- 
signed to energize the solenoid valve in the air supply line. 

In the conventional setup the ungrounded double-side 
circuit suitable for dummy plug operation, Fig. 6, requires 
three control relays, a six-circuit selector switch, and four 
cam-operated limit switches. The operator must use two 
Run pushbuttons to initiate a stroke, and the press must 
stop at the end of a stroke if the operator holds the Run 
button depressed. On continuous operation the relays op- 
erate but once to start the press. 

The Cypak control, Fig. 7, incorporates all the operating 
safety features as before but there are no moving parts 
except the pushbuttons and the cam limit switches. The 
elements are functionally And, Or, Not and Time in logic 
units and must be used with some power amplifier such 
as a magnetic amplifier or transistor amplifier to operate 
the power contactors. 

With the selector switch in the Run position, the oper- 
ator depresses both Run pushbuttons, removing the input 
to the first Not circuit. This produces an output which is 
carried through the make contacts of the Run button to 
the On terminal of the first flip-flop or Time element and 
through limit switch No. 2, giving a second input to the 
And element. Since both signals are present to the And 
circuit, an output is obtained that is used to drive the 
power amplifier supplying power to the clutch solenoid 
valve. As the crank rotates, limit switch No. 2 opens and 
No. 1 closes, permitting the operator to release the Run 
buttons. The cycle will continue until limit switch No. 1 
opens. Should the operator fail to release both Run but- 
tons until limit switch No. 3 closes, the press will stop. If 
the selector switch is set to continuous run position and 
the Run buttons are depressed, the cycles will continue 
until the Stop button is depressed because the limit switch 
is jumpered so it cannot open. 


Cooperative Development Envisaged. Successful 
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application of these new systems will depend upon a de- 
velopment partnership, T. C. Finnell, manager of control 
sales, Motor and Control Division, pointed out. Close en- 
gineering collaboration and study of the overall system is 
necessary as well as practical experimentation on selected 
machines. 

Mr. Finnell asked machine tool designers to carefully 
consider from all angles the most potential application or 
machine for this initial work. Westinghouse engineers will 
sit down with machine tool engineers to jointly study the 
functions of the entire machine in terms of Cypak system 
circuitry and operation rather than simply consider the 
substitution of devices one-for-one in present circuits. 

All of Westinghouse research and engineering resources 
will be brought to bear as needed in designing a system. 
Quotation will then be made on a system panel assembly 
for installation in an experimental machine. Following a 
period of joint observation and study of the operation 
changes in circuitry and devices may be found necessary 
to improve the system operation. 

Depending upon the complexity of the analysis required, 
time of development will vary. The production of the 
panel assembly embodying the magnetic elements that 
make up the system should be approximately the produc- 
tion time for special machine tool panel assemblies. 

A Note of Caution. Earlier in the program in an 
informal talk, Ralph B. Immel, manager, advance develop- 
ment section, Motor & Control Division of Westinghouse, 
had sounded a note of caution regarding the widespread 
use of semiconductor devices in power circuits as distin- 
guished from low-level control circuits envisioned in the 
Cypak systems. He concluded that while the possibilities 
are unlimited, better transistors are needed in this power 
range. 

Mr. Immel led off by discussing the advantages and dis- 
advantages of crystal diodes and transistors. For relatively 
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FIG. 9—In right foreground are seen 
the hydraulically actuated turret slide, 
servo-valve and feedback meter bar. 


high power ratings, fused junction types are finding wider 
application than the point-contact diodes or transistors. 
Large-area germanium and silicon diodes have high effi- 
ciency and low forward drop, even at high temperature. 
Silicon diodes have been made with drops of 0.8-1.40 
volts at 180-280 C. Such semiconductor components are 
small in size, rugged, have a life expectancy of 5 to 19 
years and require low operating power—in the milliwatt 
and microvolt range. 

Their disadvantages for industrial use are: high cost, 
poor stability, low current and wattage, low inverse break- 
down voltage, sensitivity to temperature change, and lim- 
ited availability. They also present a coupling problem 
from low level to high. As switching devices they may be 
called upon to handle loads 20 to 50 times their internal 
dissipating rating. 

Switching, protective and timing applications have been 
tried. Mr. Immel mentioned an experimental timer based 
on the charging rate of a capacitor, with output amplified 
by transistors to operate a relay. Snap-action, on-off switch- 
ing applications are possible. 

A constant-horsepower (current) drive regulator was 
demonstrated in the development stage. The static system 
involves five transistors and seven silicon diodes. In the 
drive the armature current of a d-c motor is held constant 
by controlling current to the shunt field winding. Regu- 
lating system involves shaping the input a-c wave from 
triangular to rectangular. The output voltage to the field 
is then pulse-width modulated at constant amplitude, 
changing the on-off time of current flow to the field. 


Tape Controlled Turret Lathe. Most of the major 
problems in tape control of machine tools to date have 
centered around practicability. The system must be simple 
and as compact as possible; it must be easy to maintain. 
The system must be so designed that it can be operated 
by unskilled personnel, and, it must be economically prac- 


FIG. 8—Block diagram of tape control 
devised for turret lathe using electro- 
hydraulic servo-valve. 
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tical, both in initial and operating cost on virtually all 
types of work. Superimposed on these requirements are 
the specific operating objectives of the particular system. 
Leonard Hesse, chief electrical engineer, Gisholt Machine 
Company, described a tape control for a turret lathe that 
he felt comes close fulfilling all these requirements. 

The tape control system is essentially an analogue com- 
puter used in a closed-loop system. The basic elements of 
the system, Fig. 8, are a multi-track stainless steel magnetic 
tape, rotating helical scanning heads for each track, ampli- 
fier and wave shaper for all but one of the detectors and 
a control panel for that one, a reference meter bar for 
feedback and its associated scanning screw, and finally 
a phase-sensitive detector* and an electro-hydraulic servo 
valve. The stainless steel tape can store information on 
several tracks, basically an auxiliary track, a primary sig- 
nal track, and a reference track. 

The auxiliary control track consists of a series of parallel 
magnetic lines to provide step functions, such as spindle 
speed change or indexing. When it is desired to have this 
track give a signal, the recorded lines are shifted laterally, 
read as a phase shift by the scanning screw. 

The magnetic lines on the primary signal track deter- 
riine the speed and the direction of the turret carriage 
and may be parallel to the edge of the tape or may skew 
off to the right or left. If the tape speed is held constant, 
the rate of carriage movement is a function of the dis- 
placement angle of these primary signal traces. 

The reference track consists of a series of parallel mag- 
netic line recorded on the tape at the same time the primary 
signal information is fed in. 

The number of lines on any track is not critical. The 
primary consideration is to provide sufficient lines to gen- 
erate a signal amplitude large enough to result in an ade- 
quate signal-to-noise ratio. In this design the signal-to- 
noise ratio is approximately 230 to 1, and the pickup out- 
put voltage is approximately 0.100 volts rms. 

The tracks on the tape are continuously scanned by 
three screw-shaped pickups driven by a 3600-rpm syn- 
chronous motor. Each of these screws has double helices 
with a pitch equal to the distance between traces or lines 
on its track, produced by a sawtooth recorder. As these 
screws revolve, control signals are fed to the system in 
the form of sinusoidal voltages of 120 eps. 

The signal picked up from the reference track is ampli- 
fied to drive a synchronous motor connected by means of 
a flexible shaft to another scanning screw. The latter picks 
up signals which have been recorded magnetically on a 


* The detailed 
The Maico Co., Inc. in the December 1954 issue of Electronics. 
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fixed steel meter ribbon, in the form of pips accurately 
spaced to correspond to the double lead of the screw. 
When the carriage is stationary, the pickup associated 
with this screw also generates a signal of 120 cps. This 
secondary generator performs two functions: It is the 
feedback signal for the servo loop and it provides auto- 
matic compensation for any tape shift during playback. 

If the tape is stationary, the primary signal pickup will 
always generate a voltage of 120 cps regardless of the 
slope of the lines on this track. If the tape is moving at a 
constant rate, the frequency of the voltage picked up will 
change in proportion to the slope of the lines. Depending 
upon the direction in which the screw is rotating, the fre- 
quency will be more or less than the base frequency as 
the lines skew to the right or left. This change in fre- 
quency is seen by the system as a phase shift. A signal 
from the primary signal track and from the secondary 
generator are fed into a phase-sensitive detector. This de- 
tector senses the instantaneous error signal and actuates 
the torque motor of a hydraulic servo valvey to correct 
for it. The signals picked up by the several scanning heads 
are all shaped and squared before being fed into the phase- 
sensitive detector. This results in circuitry which is not 
amplitude conscious. 

An experimental setup of the overall control applied to 
a Gisholt Fastermatic automatic turret lathe is shown in 
Fig. 9. Those parts of the control system attached to the 
lathe consist of a servo-valve (at the end of the longitudinal 
cylinder) and the secondary generator operating in con- 
junction with the meter rib bon attached to the bed. 

The experimental control panel is shown in Fig. 10. 
Near the top is a feed rate meter reading in inches per 
minute. A knob is used to adjust the phase angle to zero 
the system. A manual control provides either forward or 
reverse of the tape drive motor. A row of indicating lights 
show which turret face is forward at any part of the cycle, 
and a row of selector switch knobs preselect the desired 
spindle speed for each turret face. 

Since the frequency of the signal produced by the pri- 
mary signal generator is also a function of the speed of 
the tape drive, it is possible to have some control over the 
feed rates for the individual turret faces. This is done 
through potentiometers, making it unncessary to make a 
new tape if the feed rates require minor changes. 

Another row of potentiometers permits control of the 
actual position of the carriage with respect to the informa- 
tion picked up by the primary signal generator. This pro- 
vision makes it unnecessary to make minor tool adjust- 


t See “Electro-Hydraulic Servo System,” 


Evectrica, Manvracturtnc, April 
1954, p. 88. 


FIG. 10 (Far left)—Front of 
tape control panel with 

tape drive and 

scanning screw in 

lower middle view. 


FIG. 11—Recorder cabinet 
provides flexibility in 
preparing tape. 








ments for tool wear, for example, since by adjusting any 
one of these potentiometers the phase angle at which the 
primary and secondary signals are being compared can 
be controlled during any of the feed cycles. 

In the lower center of the panel is an accurately con- 
trolled. electronic, variable-speed drive to provide tape 
drive and rewinding. On this particular model a constant 
batter. that is, angle of traces is used for both rapid trav- 
erse and feed. For traverse rates, the speed of the tape drive 
is increased. The feed control potentiometers also work 
into this adjustable speed drive circuit so that the adjust- 
ments for changes in the feed are actually changes in tape 
drive speed. The three scanning screws which operate in 
the tape track fields are on the motor armature shaft. 

The various parts making up the power supplies for this 
unit are mounted on the back of the panel and below on 
a rack. 

In many stored information schemes, the cost of tape 
processing has made the difference between a control sys- 
tem that could be used only on high production parts and 
one of universal application. The recording mechanism 
for the Gisholt system, Fig. 11, was designed to simultane- 
ously record two primary signal tracks together with all 
provisions for auxiliary control information. The result is 
two-dimensional control with at least equal or better flex- 
ibility than could be obtained with a conventional two- 
dimension tracer. One of the primary signal tracks controls 
the movement of the tool in the X-X axis while the other 
primary signal track controls the motion of the tool in the 
Y-Y axis, resulting in coordinated tool movement. 

\ four-position selector switch provides a means of se- 
lecting the information being recorded. By means of this 
switch. the information being fed into the recorder can 
be recorded on the X-X axis, zero, the Y-Y axis, or on both 
the X-X and Y-Y axes. Electronic gaging devices measure 
to within 0,001 in. the amount of carriage movement being 
recorded. 

There are two control dials to indicate the direction in 
which the coordinates of the final tool movement are to be 
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fed into the system. A chamfer can be recorded on the 
tape by setting the knobs to the correct direction and angle. 
The radius control switches an integrator into the circuit 
to record curves, radii, and fillets. 

A 40-position auxiliary preselector is used to record the 
degrees of electrical phase shift on the auxiliary track so 
that the auxiliary functions are performed at the time 
desired. 

Coarse control of the tape drive during recording is 
governed by a knob but as the desired final dimension is 
approached, as read on the electronic gaging devices, the 
final increments of distance are hand cranked into the 
unit. Each 360 deg of phase shift represents 0.1 in. of 
carriage travel. 

To facilitate handling the information which must be 
fed into the recorder, it is tabulated in a set of work sheets 
with all of the necessary information arranged in steps, 
and tied into the controls of the recorder. 

A tremendous amount of flexibility is available in this 
device. The control system is, in effect, a form of analogue 
computer. Other analogue equipment therefore could be 
used as auxiliary equipment for this device, and practically 
any odd configuration could be recorded by including 
more steps in the recording technique. There seems to be 
no reason why a number of auxiliary tracks cannot be 
utilized, nor does there seem to be any reason why several 
primary signal generators operating in conjunction with 
several secondary signal generators cannot be used to pro- 
vide controlled movement in several directions. Since a 
control signal is generated regardless of whether the tape 
is moving or stationary, it would also be possible to use 
this system to correlate a group of discontinuous functions 
in several directions on the same or different machines. 

Reduced Current Starting. There is real cost sav- 
ings potential in the use of wye-delta motor control for 
machine tools, particularly for machines produced in 
quantity, according to Kendall H. Spencer, electrical engi- 
neer, Blanchard Machine Company. The Blanchard No. 18 
Vertical Surface Grinder was recently equipped with this 
type of control with noteworthy cost results. 

This machine is a vertical spindle, rotary table type of 
grinder. The machine uses direct motor drive throughout. 
The vertical wheel motor, which is the one using the wye- 
delta control, is either 25 or 35 hp, 720 rpm. In addition 
there are four small motors, Fig. 12. 

Many of these machines were sold to relatively small 
shops and some form of reduced voltage—or more ac- 
curately reduced current—starting was required to meet 
local power companies limitations. To comply with these 
limitations, in the mid-thirties, primary resistance starting, 
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FIG. 13—Because phase current is 
divided between two starter poles, 
starters can be smaller with wye-delta 
control. 


FIG. 12—Blanchard No. 18 Vertical spin- 
dle surface grinder to which wye-delta 
starting of wheel motor has been applied. 
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FIG 14—Full-load efficiencies of standard 4-pole, 60- 
cycle, enclosed Design B Type A rerated motors com- 
pared with corresponding Type CSP motor efficiencies. 
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FIG.15—Dissipating capacities of rerate and 

old motors plotted against horsepower. 


with timer controlled shunting of the resistances when the 
motor was nearly up to speed, was selected as being the 
simplest, most economical method. The control was housed 
in what is now known as NEMA 1 enclosure, with a ven- 
tilated penthouse for the resistors. 

Since the war, however, standards have become very 
much more restrictive, and the relative costs of different 
types of control have changed. The resistance enclosure 
proved to be a dust-catcher in some plants. Most disturbing 
of all, however, was the realization that the company had 
been forced to build its machines to two distinct sets of 
electrical standards—JIC Standards and general indus- 
trial. The JIC type of control was much more expensive 
than standard to justify its use when not required. 

Starting with the basic requirements of current limita- 
tion, the various methods of obtaining reduced current 
starting were re-examined. Primary resistance was elim- 
inated because of the size of the resistance enclosure. Auto- 
transformer starting was dropped because extra space 
would be required. Part-winding starting was rejected be- 
cause, although it satisfied increment allowances, it proved 
to be unsatisfactory in meeting maximum current limita- 
tions. In spite of it not being in common usage in this 
country, wye-delta starting seemed to be the most desirable 
control, if it could be justified economically. 

Quotations were invited from two suppliers on complete 
control panels to wye-start and reverse-plug, and delta- 
run the wheel motor, and to line-start the four other mo- 
tors. A NEMA 12 enclosure was designed in a size which 
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would accommodate the larger starters required for 220. 
volt operation of the 35-hp motor. 

With the wye-delta control, the phase current is divided 
between two starter poles, Fig. 13, and hence the whee! 
motor starter could be one size smaller than formerly. Al 
though the enclosure was a more expensive design, a sav- 
ing was realized because all the enclosures could be iden- 
tical, and quantity discounts were more favorable than 
formerly. Elimination of the resistor unit gave a sizable 
net saving. 

One increase in cost results from the use of wye-delta 
control, namely the necessity for having 12 leads on dual- 
voltage motors instead of the usual nine. This normally 
costs 5 per cent of the motor price, which adds about $50 
per machine. This left Blanchard with a net saving of 
about $200 per machine. 

Incidental savings of worthwhile magnitude are found 
in standardizing the machine wiring so that precut conduit 
and uniform wiring procedure can be used. Other changes, 
such as the number and size of wires and cables, all show 
a small saving on wye-delta machines. 

In operation, the wye-delta control has worked perfectly. 
Starting and plug stopping are done with no load on the 
motor other than the inertia of the moving parts. It takes 
about 5 sec for the motor to come up to speed on wye 
start, and it then reconnects automatically to delta run. 
Plug stopping also takes about 5 sec. 

Maximum current demand is only 33 per cent of what 
it would be on line-start, or about twice full-load current. 
Starting torque is about 33 per cent of locked-rotor torque 
but adequate for the job. Starting is very quiet since the 
motor is in perfect electrical balance. 

Thermal Capacity of Rerate Motors. NEMA re- 
rated motors will serve duty cycle applications well accord- 
ing to R. F. Woll, a-c motor design engineer, Westing- 
house. He selected enclosed motors as a basis for exploring 
the capabilities of rerate motors on duty cycle drives be- 
cause many machine tools are equipped with them and 
thermal capacity is more of a problem. 

The new rerate motor in general exceeds the old line in 
performance characteristics, even though the machines are 
smaller in size. For example, a substantial improvement 
has been made in motor efficiency, the level of which is 
set solely by competitive requirements and not by NEMA 
standards. 

In Fig. 14, the full load efficiencies of the new Westing- 
house Type A and old Type CSP motors are plotted against 
horsepower for the standard, 4-pole, 60-cycle, enclosed 
Design B ratings. Average gain in efficiency for the new 
motor is slightly more than 2 per cent. For both lines of 
motors the efficiency of the 114-hp rating is well above the 
normal curve. This is because it is the largest 4-pole rating 
for which the totally enclosed, non-ventilated (TENV) en- 
closure is used as standard rather than totally enclosed, fan- 
cooled (TEFC). The TENV enclosure requires a higher 
efficiency to meet the temperature rise standards; the ab- 
sence of a fan reduces the windage loss, an appreciable 
factor in small ratings. 

Heat dissipating capacity is another determining factor. 
For a given physical volume, or a given frame size, the 
Type A motor has more than 50 per cent greater heat dis- 
sipating capacity than the old Type CSP. A large part of 
the gain in dissipating capacity may be attributed to the 
fact that all the space is now utilized within the confines 
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Wm. J. Donald Retires From NEMA 


{ssociation executives salute former managing director 


after twenty-one years of fruitful service. 


ON APRIL 30, 1955, William J. Don- 
ald retired as managing director of 
the National Electrical Manufacturers 
Association, New York, in accordance 
with retirement policy of the organiza- 
tion, after almost 21 years of service 
in that capacity. Mr. Donald had come 
to NEMA in May 1934 during NRA 
days when trade associations were 
harassed with government controls and 
endless red tape, resulting in moun- 
tains of paper work. A top-notch trade 
association executive, he had _ been 
called from the Packaging Machinery 
Manufacturers Institute where he had 
served for two years as executive vice 
president and treasurer. Prior to that 
Mr. Donald had been managing di- 
rector of the American Management 
Association from 1921 to 1932. Under 
his tutelage the AMA had grown from 
an organization of about one hundred 
members with an annual income of 
about $9000 to an organization with a 
budget of over $100,000. 

Mr. Donald had also been manager 
of the field staff of the American City 
Bureau and had been secretary of the 
Niagara Falls (N. Y.) Chamber of 
Commerce and of the Toronto Munic- 
ipal Improvement Association. He had 
also brought to NEMA experience as 
an editor, (The “Financial Post” of 
Canada) and as a teacher. For six 
years following graduation from Mc- 
Master University, Hamilton, Ont., he 
had headed the department of econ- 
omics. During those years he obtained 
a doctorate in economics from the 
University of Chicago. 

In addition to his association activi- 
ties, Mr. Donald has been active in 
the Chamber of Commerce of the United 
States, the National Industrial Con- 
ference Board, and was one of the 
originators of the Advisory Council on 
Federal Reports. Because of his out- 
standingly successful career, he has 
been generally regarded as the Dean 
of Trade Association Executives. 
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During Mr. Donald’s term of office. 
NEMA has grown both in size and 
prestige until today it has 571 mem- 
bers and numbers among them almost 
all the major manufacturers of elec- 
trical products. In 1936, (after NRA) 
volume of sales of member companies 
was about half a billion dollars; in 
1954 it had risen to some $400 billion. 

Knowing the contributions that Mr. 
Donald has made to NEMA, particu- 
larly in the early hectic days of his 
work, the publishers and editors of 
ELECTRICAL MANUFACTURING invited a 
number of past presidents of the asso- 
ciation to comment on his administra- 
tion of NEMA. staff activities. The 
present president had this to say: 

Bill Donald’s greatest contribution to 
NEMA lies in the unique homogeneous 
organization of a multiproduct trade group 
which embraces what could well be twelve 
or more separate industrial organizations. 
His ability to maintain overall close rela- 
tionships through general services and at 
the same time service the individual sec- 
tions adequately and _ specifically testifies 
to his special genius. His devotion to the 
task, his rigid observance of equity to all 
members and his steadfast observance of 
integrity of policy and purpose have re- 
sulted in an institution of which we are 
proud.—A. F. Metz, chairman, The Okonite 
Company. 

The then General Electric Company 
executive who was NEMA president in 
1934 and who now takes pride in the 
fact that he suggested Mr. Donald for 
the post of managing director makes 
this comment: 

In my opinion Bill Donald is ideal for 
trade association work. He is a_ hard 
worker, has a quiet determination (never 
gets excited) an outstandingly fine char- 
acter, unquestioned integrity, vision, ana- 
lytical ability, a great fund of common 
sense, and a fine sense of balance in the 
relationship between staff and members. 

He has always been tactful and has 
contributed many ideas which have be- 
come valuable assets of the industry. He 
has also been a positive force in helping 
other trade associations. He has guided 





NEMA through a period of phenomenal 
industry growth with tremendous increase 
in complexities. 

He has built an operation of which he 
has a right to be proud and which others 
can well emulate. I am happy to have had 
the privilege of working with him and will 
always place a high value on his warm 
friendship.—Earl O. Shreve, Director, Sav- 
ings Bonds Division, United States Treas- 
ury. 

Another crucial period in NEMA 
management occurred after the end of 
the war. The then president writes: 

I was privileged to work closely with 
Mr. Donald during the hectic period at the 
end of the war when the strains on the 
association were tremendous. NEMA is to 
be congratulated in having had the loyal 
services of Mr. Donald as managing di- 
rector so many years. As a past president, 
(1946) I appreciate more than most of 
the members can what a tower of strength 
he has been. Presidents change from year 
to year, but Bill Donald carried on the 
policies uninterruptedly, adapting himself 
to the changing personalities of the presi- 
dents and the changing conditions of the 
times. 

NEMA is an association of many com- 
panies of great variation in size and in 
the type of products manufactured. It has 
taken great skill to direct the affairs of 
the association so that all these diverse 
interests would be brought together to 
common action for the good of the elec- 
trical manufacturing industry as a whole. 

R. L. White, chairman, Landers, Frary & 
Clark. 

Mr. White’s 
president had this to comment: 

The Electrical Manufacturing Industry 
has been very fortunate in the fact that 
NEMA has for many years held a place 
of prestige and distinction far beyond that 
of the ordinary trade association in this 
country. It has had an acceptance and 
understanding from government officials 
and agencies that is exceptional and could 
only come from years of dignity and inte- 
grity in its management. 

William J. Donald personally guided and 
inspired the management of NEMA to 
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successor as 


(Continued on page 322) 















































































DESIGN TRENDS 





Fire Detector Operates on Combustion Gases 


WHEN FIRE OCCURS in ordinary com- 
bustible materials usually the first 
manifestation is combustion gas, fol- 
lowed by smoke, flame and heat. Many 
fires develop through the first two 
stages over a considerable length of 
time known as the incipient period. 
Detection must occur during this in- 
cipient period if damage is to be kept 
to a minimum. In many instances, the 
smoldering condition will continue un- 
til a window or door is opened when 
introduction of air causes a sudden 
burst of flame that generates intense 
heat. A detecting system which de- 
pends upon a temperature rise can 
only give a signal after the fire is well 
established. 

Since it is of fundamental importance 
to obtain the earliest possible warning, 
research for many years has been di- 
rected toward finding a detector for 
invisible combustion gases as well as 
smoke. independently ofthe presence 
of flames or rise in temperature. 

In the Pre-Detector System designed 
by engineers of Pyrene—C-O-Two, New- 
ark, N. J., the ionization of air com- 





pared to that of combustion gases is 
used to fire a cold-cathode gas-discharge 
tube. Two ionization chambers are used, 
each with a very small supply of 
radium as a source of alpha radiation. 
One chamber is open to the surround- 
ing atmosphere and the other is almost 
completely closed so that there is little 
or no circulation of air and combustion 
gases into it. 

Alpha particles have the property of 
ionizing air, that is, they dissociate the 
air molecules into positive ions and 
negative electrons. If the ionized air 
is in an electric field, the charges on 
the ions and electrons will cause them 
to move and give rise to an electrical 
current. The value of the current de- 
pends on the strength of the radio- 
active source and, within limits, on the 
applied voltage. 

At low potentials only a portion of 
the ions reach the negative electrode. 
The remainder collide on the way with 
electrons and they neutralize each 
other. It is only when the potential 
reaches a certain value, known as the 
saturation point, that all the ions 
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FIG. 1—Basic circuit of combustion gas detector. 
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FIG. 


formed reach the electrode. Beyond 
this, the current remains virtually con 
stant, regardless of further increase of 
potential. 

Apart from these factors, the cur- 
rent in an ionization chamber of this 
type depends on the composition of the 
gas between the electrodes. According 
to the number and size of the gas mole- 
cules, more or less ions will be pro- 
duced. Furthermore, the rate of drift 
of the ions is closely related to thei 
size and mass, but there is little dif- 
ference between gases. Conditions are 
quite different when combustion gases 
enter the ionization chamber. 

Virtually every combustion produces 
particles suspended in high concentra- 
tion in the air, some of which may be 
visible as smoke, but most of which 
are too small to be seen even though 
a thousand times larger than an ait 
molecule. These particles hamper the 
production of ions by increased ab- 
sorption of the alpha rays and hy 
slower movement in the electric field. 
When ionized themselves, these heavy 
particles are much less mobile than 





2—Pre-Detector head which is 
located in protected area. 
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air molecules. Thus, their chance of 
being neutralized by free electrons be- 
fore reaching one of the electrodes is 
nearly 100 per cent. 

The ionization chamber acts as a 
variable, nonlinear resistor and com- 
bustion gases entering it increase its 
resistance value. Coagulated particles 
have the same effect, whether they are 
visible or not, as long as they are con- 
siderably larger than air molecules. 
Heavy dust and artificial fog have a 
similar effect, although to a much les- 
ser degree. 

Combustion products need not be 
produced in an open flame. Gas and 
smoke originating from smoldering or 
overheated materials cause a similar 
current drop. On the other hand, per- 
fect combustion such as that of the 
bluish flame of pure alcohol or of 
illuminating gas produces only a slight 
current drop. Their combustion gases 
seem to have molecules closer to the 
size of air molecules and they behave 
in much the same way. 

The duration of the reduced current 
in the chamber is limited. After the 
sharp drop with the injection of a 
certain amount of smoke into a closed 
vessel, the current will return to its 
original value within a few minutes. 
This aging process is due partly to the 
atmosphere being cleared of the coa- 
gulated particles by the electric field, 
but mainly due to a gradual disinte- 
gration of the smaller invisible parti- 
cles. Only the large visible smoke 
particles do not disintegrate. This is 
why, in a heavy atmosphere of ciga- 
rette smoke accumulated over several 
hours, the pre-detector head does not 
operate. 

As radium is extremely expensive, 
current in the ionization chamber are 
limited to the order of 3 x 10° amp. 
The pre-detector head uses the sealed 
ionization chamber operating under 
saturated conditions in series with the 
sensitive chamber. Such an arrange- 
ment is a constant-current device with 
an extremely high dynamic resistance. 
Any increase in resistance of the outer 
or detecting chamber, due to the pre- 
sence of smoke, will give a greater 
change of voltage at the junction of 
the two chambers than that which 
would occur if a linear resistance were 
to replace the inner or saturated 
chamber. Another advantage is that by 
careful choice of the dimensions of 
the two chambers, both temperature 
and pressure changes can be compen- 
sated. The arrangement of the cham- 
bers is shown in Fig. 1, illustrating 
the basic circuit. 

The combustion gases can easily 
penetrate the outer or detecting cham- 
ber O, which is separated from the 
external atmosphere by a wire screen. 
The screen also acts as an electrode. 
The radium source (arrows) of the 
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Large Screen Oscilloscope 


A 21-1n. cathode ray tube is used in this precision oscilloscope de- 
signed by Technomatic Instrument Company of West Los Angeles 
64, Calif. It has an accuracy of + 1 per cent for trace linearity 
and 2 per cent for measurement accuracy. The frequency range 
is from de to 100 kc. Sweep velocity is continuously variable and 
permits time or frequency measurements from 10 microsec to 10 
millisec per in., or 100 millisec per in., if desired. The screen 
uses the P4 phosphor commonly used in television receivers, but 
long persistance screens are available. 


detecting chamber is fixed to a center 
post and can be partly shielded by a 
variable cap controlled by an adjust- 
ment screw. Thus, by varying the alpha 
radiation, the pre-detector head can 
easily be set to the desired sensitivity. 
The inner or reference chamber X 
consists of a cylinder, which is essen- 
tially closed so that smoke does not 
enter it, and another wire grid elec- 
trode inside the cylinder. Two small 
radium sources are fixed to the inside 
of the cylinder. The dimensions of the 
reference chamber are such that it 
operates under saturated conditions. 
A special gas discharge tube in the 
form of a three-electrode cold cathode 
tube is connected in parallel with the 
inner and outer ionization chambers 
and the starter electrode is connected 
to the junction between the two cham- 
bers. The gas tube has an anode, a 
cathode and a starter electrode. The 
breakdown voltage between the anode 
and the cathode is greater than 270 
volts so that no discharge takes place 
with an applied voltage of 220 volts. 


The breakdown voltage between the 
starter electrode and the cathode is 
approximately 110 volts. Thus, the con- 
trol section of the triode will not trig- 
ger if a potential difference of approxi- 
mately 80 volts is applied between the 
starter electrode and the cathode. This 
corresponds to the normal operating 
voltage of the detecting chamber, but 
as soon as this voltage is raised above 
110 volts, discharge takes place be- 
tween the two primary electrodes and 
immediately entrains the discharge be- 
tween the anode and the cathode. A 
heavy current passes sufficient to ener- 
gize an electromagnetic relay. 

The value of current is fixed by the 
applied voltage, the exterior resistance 
and the sustaining voltage over the main 
gap of the cold cathode tube, which is 
about 90 volts. The trigger discharge 
will not, however, extend to the anode 
unless the anode voltage is higher than 
a certain value. This minimum voltage 
again depends upon the intensity of 
the primary discharge. To obtain a 
powerful control discharge, a small 
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capacitor is connected between starter 
electrode and the cathode. A rise in 
voltage across the outer chamber O 
causes the discharge between S and K 
and hence, between A and K. The cur- 
rent passing between A and K operates 
an alarm relay R, the contacts of which 
sound the alarm B. 

Figure 2 shows the pre-detector head. 


The design of this chamber is such 
that there is a natural capacitance of 


approximately 30 mmf between the 
starter electrode and the cathode. This 
is sufficient to obtain a vigorous dis- 
charge. It is essential that the starter 
electrode have an extremely high insu- 
lation in order to insure reliable opera- 
tion of the pre-detector head. This in- 
sulation must have a resistance greater 
than 10** ohms. The surface resistance 
of an ordinary glass envelope is too 
low and the tube is treated with a thin 
film to increase the surface resistance. 





The required insulation is maintained 
even under conditions of 100 per cent 
humidity over a period of several day 
or when condensation occurs throug 
sudden changes of temperature. 

The radioactive source consists of 
gold foil containing radium whose ha! 
life is over 1500 years. The radiatio 
is so weak that it is quite harmless t 
humans, even after a lengthy exposur: 
Special precautions are taken in th 
preparation of the radium source | 


CL) 


yrevent escape of radon gas. 
I I e 


High Mass Density Metal Used in Confined Space 


Because of their high mass density, 
Hevimet tungsten alloy parts are be- 
ing used as counterweights to damp 
out vibrations in the prism head as- 
semblies of aircraft bomb and gun 
sight scanning units. Detrimental sight 
deviations are minimized and the life 
of the unit increased by absorption 
of the vibrations caused by the aircraft, 
its armament or anti-aircraft fire. 
Almost twice as heavy as lead, Hevi- 
met is produced by the Carboloy De- 
partment of General Electric, and is 
designed for applications that require 
high weight per unit volume. The 
counterweights are machined to close 
maintain balance and 
concentricity and are fastened to the 


tolerances to 


rim of the prism assembly as shown. 
The prism assembly in turn is mounted 
to the scanner unit by jeweled bear- 
ings. The weights are designed and 
attached in such a way as to eliminate 
changes in direction of sighting due 
to backlash and gear teeth chatter, 
both formerly caused by vibration. 
Maintenance is also reduced by the 
reduction in wear caused by gear 


chatter. OOO 
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Scanning assembly for bomb or gun sight manufactured by Hawk-Eye Works, East- 
man Kodak Co., showing location of counterweights such as those shown below 


the unit. 


Phase Angle Meter Uses Mechanical Contactors 


PHASE ANGLE between an alternating 
voltage and current, as well as total 
real and reactive values of current in 
a circuit, are measured by an instru- 
ment using mechanical contacts in 
series with a d-c moving coil millivolt- 
meter. This instrument, the AEG Vec- 
tormeter II, was designed by the 
engineers of Allgemeine Elektricitaets- 
Gesellschaft (AEG) of Frankfurt/Main, 
Germany.* The current section of the 
Vectormeter is in series with the cir- 
cuit under measurement and the cur- 
rent passes through a shunt resistance 
across which are connected the con- 


*U. S. sales representative is Donald C. 
Box 281, Wilmington, Del. 


Seibert, 
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tacts and the millivoltmeter. The volt- 
age across the circuit is connected to 
the instrument and is used for reference 
in establishing the zero phase angle 
as indicated on the contact control 
knob. This knob is marked off in 
degrees and indicates the angular dis- 
placement of the midpoint between 
make and break of the contacts. It 
shows the phase angle at which a 
particular current 
made. 

The angular duration of contact is 
normally 180 deg and the time of make 
and break are adjustable over a range 
of +90 deg. If the make and break 


are both at the zero current points, the 


measurement is 


output current is undirectional and 
the deflection of the meter is at a 
maximum. This is a measure of the 
total current. If, however, the mak« 
and break are at some other points. 
a reverse current will also flow through 
the meter to cancel out a portion of 
the current in the other direction. I! 
the make and break are at the plus 
and minus maximums, the meter indi 
cation is zero. The mid-point between 
make and break is considered to be the 
point at which the current is measured 

With this arrangement several im 
portant values may be measured. Wit! 
the measured current zero, the angula: 
difference between the voltage and cur 
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rent waves (phase angle) is indicated 
in degrees on the contact control knob. 
The total value of current is indicated 
by the maximum deflection of the 
meter. The real portion is indicated 
when the current in phase with the 
voltage is measured by setting the con- 
tact control knob to zero deg. The 
reactive current is indicated when the 
knob is set to 90 deg. Measurement 
accuracy for current is 0.5 per cent 
and for phase angle it is 0.2 electrical 
deg. 

The moving contact is driven by an 
eccentric pin attached to the shaft of 
a synchronous motor driven by the 
same power source as the circuit under 
measurement. The frequency should be 
between 45 and 65 cps. OOO 


Instrument for measuring phase angle, 
real and reactive currents. 


Silicon Rectifiers in Magnetic Amplifiers 


W. W. HEIL 

\eronautic & Ordnance Div. 
GENERAL ELectric Co, 
Schenectady 


THE COMMERCIAL AVAILABILITY of sili- 
con rectifiers has given a renewed 
impetus to further advances in magnetic 
amplifier development. Instrument-type 
magnetic servo-amplifiers can now be 
built to operate in ambient tempera- 
tures above 125 C while maintaining 
qualities of long life, low drift errors 
and stability of operating character- 
istics. Magnetic amplifiers employing 
silicon rectifiers are also lighter in 
weight and smaller in size. 

Heretofore, selenium rectifiers have 
been the most widely used in magnetic 
amplifiers. When operated at high am- 
bient temperatures, the leakage current 
of these rectifiers increases and adver- 
sely affects the drift and gain of the 
magnetic amplifier. In some servo sys- 
tems where highest accuracies are de- 
manded, it is necessary to limit the 
maximum ambient temperature of sele- 
nium rectifiers to 85 C. In contrast, 
silicon rectifiers have been marketed 
with temperature limits of approxi- 
mately —65 to +150 C. Theoretically, 
silicon retains its rectifying character- 
istics above this temperature. However, 
present-day manufacturing techniques 
have limited the ratings of the recti- 
hers. 

The ratio of forward rated current to 
leakage current at rated inverse voltage 
is many times higher in silicon than in 
selenium rectifiers. This ratio is a very 
important rectifier characteristic be- 
cause it greatly affects the magnetic 
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FIG. 1—Full-wave magnetic amplifier employing silicon rectifiers designed to supply 
9 watts of power to the control phase of a two-phase servomotor. Maximum allowable 
temperature is 125 C in contrast to the 85 C limit when using germanium rectifiers. 


amplifier performance. Although this 
ratio declines as an ambient of 125 C 
is approached, it is still far more favor- 
able than the current ratio of the sele- 
nium rectifier at room temperature. The 
current ratio of the silicon rectifier is so 
great that any changes which occur in 
the leakage characteristics have negli- 
gible effects on the magnetic amplifier. 
This is the principle electrical advan- 


tage of using the silicon rectifier in the 
magnetic amplifier. 

In many amplifiers operating from 
400-cycle supplies, the output-stage 
selenium rectifiers occupy a larger vol- 
ume than the reactors, whereas, silicon 
rectifiers would be but a fraction of the 
reactor volume. Due to the small size 
of the silicon rectifier and also to the 
fact that they are supplied as hermeti- 
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cally sealed units, silicon rectifiers for 
magnetic amplifiers may readily be 
: mounted with the reactors and other 

components, and may be cast or sealed 
| as one unit. Thus, completely packaged 
. magnetic amplifier stages are available. 
: The units being manufactured today 
are extremely rugged and are capable 





of withstanding severe shock and vibra- 


tion. Magnetic amplifiers utilizing the 


rectifiers have successfully passed long- 


time performance tests. Actual field 





i FIG. 2 


Typical construction of magnetic 
amplifier package. 


WITH THE INCREASING UsE of electronic 
digital complex problems 
require for their solutions high-speed 
memories so large that present-day 
costs make them economically imprac- 


computers, 


tical. The cold-cathode gas diode, such 
as the simple neon glow lamp, offers 
possibilities for 


low-cost high-sneed 


memories, disad- 


overcome. 


inherent 
vantages of the tubes are 
A. W. Holt and D. C. Friedman of 
the National Bureau of Standards data 
processing 


once the 





laboratories have 
study of visual- 
indicating tubes for memory and indi- 
cator circuits. The result has been 
several circuits that provide an ap- 
proach to reducing the cost of digital 
computer memories from the present 


dollar per bit (binary digit) to about 


systems 


undertaken a these 


10 cents. In addition to the storage 
properties of these gas-diode memories, 
indication is 
most of the 


since in 
considered the 


also possible 


circuits 
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performance information is now being 
gathered as more silicon rectifier ampli- 
fiers are being produced. 

Amplifier Design. Magnetic amplifi- 
ers, such as that shown in Fig. 1, have 
been designed using silicon rectifiers 
throughout. The amplifier is connected 
in push-pull and operated from a 400- 
cycle supply. This amplifier supplies 
9 watts to the control phase of a two- 
phase servomotor. The unit is com- 
pletely self-contained—the only external 
components necessary being the motor 
phase-shift capacitors. The complete 
amplifier of four packaged 
units: one input stage; one output stage 
contained in two packages (each con- 
sisting of one single-ended unit); and 
one package containing transformers 
and discriminators. The construction of 
the individual packages, Fig. 2, illus- 
trates the ease with which the units may 
be assembled. Each packaged stage is 
complete, containing all reactors, recti- 
fiers and other circuit elements neces- 
sary for its operation. The packages 
may be easily wired together or printed 
circuit methods can be applied. Fur- 
thermore, instead of using four separate 
packages, the amplifier could be casec 
as one unit. 

This amplifier weighs only 3.5 lb and 
serves as an illustration of the several 
advantages of the silicon rectifier mag- 
netic amplifier; namely, its high per- 
missible temperature, high-performance 
operation and small size. 

Those qualities are being attained to 
a greater degree than ever before in 
magnetic amplifier design. Many new 
applications of the magnetic amplifier 


consists 


vs 


oO 


FIG. 1 





FIG. 3—-Half-wave magnetic amplifier em- 
ploying silicon rectifiers designed to sup- 
ply 9 watts to the control phase of a 
two-phase servomotor. 


will be realized when silicon rectifiers 
are commercially available in higher 
current ratings than at present. To 
illustrate, the amplifier in Fig. 3 is a 
complete half-wave push-pull magneti: 
amplifier which also supplies 9 watts to 
the control phase of a 400-cycle, two- 
phase servo motor. The response time 
of such an amplifier is approximately 
2 cycles of the supply frequency. The 
amplifier shown uses development-sam- 
ple silicon rectifiers of a high current 
rating from the General Electric Ger- 
manium Products Department, Syra- 
cuse. The entire unit weighs 1.3 lb and 
has a volume of only 20 cu. in. O O 


Gas Diode Circuits for Electronic Computers 


Single tube gas diode circuit. 
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Best Suited” for 


HIGH TEMPERATURES 


VARGLAS SILICONE 


CLASS H 
TUBING and SLEEVING 


for applications requiring prolonged heat endurance at 


temperatures up to 260°C. 


Varglas Silicone tubing and sleeving were developed by Varflex for 
applications involving continuous operating temperatures up to 260° C. 
Exceptional stability is combined with the following qualities . . . 


Flexibility — sharp turns and 90° bends 
cause no cracking or peeling — no loss 
of dielectric strength. 
Dielectrically-Strong — All grades con- 
form to NEMA and MIL-1-3190 standards. 
Moisture-Resistant — including resist- 
ance to salt water, mild alkalis and 
acids. 

Flame-Resistant — Standard burning 


test is 45 seconds to burn 1 inch. Can 


Send for FREE SAMPLES 


be made self-extinguishing on special 
order. 


Cold-Resistant — Excellent resistance to 
chafing and abrasion, flexible to 
—35°C.* 


*For temperatures down to —65°C, and 
for applications requiring extraordinary 
flexibility, we recommend our new Var- 
glas Silicone Rubber sleeving and tub- 
ing. Inquiries invited. 


Mail coupon today for free folder 
containing 25 different test samples 
of Varflex insulating sleeving, tub- 


ing, lead wire and tying cord. 
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lamp will flash in only one of the two 
stored states. The work was sponsored 
by the Wright Air Development Center 
and the Air Force Cambridge Research 
Center. 

The cold-cathode gas diode as a com- 
puter element has a number of ad- 
vantages: Small size, ruggedness, low 
cost, cool operation, low power re- 
quirements, high possible pulse power, 
visual indication and several types of 
possible binary states of electrical op- 
eration. However, they also have a 
number of disadvantages which tend 


to limit their use. Among these are 
a wide range of characteristic poten- 
tials; variability of these potentials 
with use, ambient light, and tempera- 
ture; long deionization time; and dif- 
ficulty in obtaining access to a single 
bit when used in a matrix. 

Basic Circuit. The basic memory 
circuit consists of a gas diode con- 
nected in series between two resistors 
as shown in Fig. 1. Power is applied 
to one resistor at point 4. This resistor 
is connected to the diode at B. The 
other terminal of the diode is tied at 
C to the second resistor which is re- 
turned to ground. 

When used as a d-c indicator memory 


Interior Packing Piece Replaces Wooden Box 


A NOVEL ONE-PIECE interior packing piece in a regular slotted box has 
trimmed both packaging time and boy costs in the shipment of slide 
projectors by the Golde Manufacturing Company, Chicago. The new 
shipper, produced by Hinde & Dauch, Sandusky, Ohio, replaces a 
leather covered, wooden container which was packaged in a corrugated 


box. 


The die-cut interior packing piece, tailored to float Golde’s Coronet 
“300” Projector in the box, offers the product adequate protection in 
transit at considerably lower cost than the old package. The end of the 
new box provides product and firm identification to facilitate handling 
and warehousing. The side of the unit bears a distinctive Golde 


insignia and illustration. 
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bit, the total resistance exclusive of 
the diode is of the order of 0.1 megohn 
A potential between the firing voltag 
and the holding voltage is applied 





FIG, 2 


Double-diode bit. 


point A. If the tube is unfired, this 
potential is not enough to cause con- 
duction, and the bulb will be dark. 
This may be taken as the binary zero. 
Point B is at the supply voltage and C 
is at ground. If now a positive potential 
is applied momentarily at A or B, or 
a negative potential at C, the tube may 
be caused to conduct. This makes it 
glow, and B drops in potential while C 
rises. The new levels will be main- 
tained as long as the potential at A is 
above the minimum holding potential 
for the tube. This may be considered 
as the binary one. To return to the 
binary zero state, it is necessary to 
interrupt the holding potential until 
the tube dionizes fully. This is one 
disadvantage of the circuit. Another is 
that a continuous path is necessary to 
maintain the tube in the _ binary-one 
state, making it difficult to obtain 
access to one bit without disturbing 
others. 


Memory Access Circuits. The first 
innovation was an attempt to overcome 
the access difficulties. It involved elimi- 
nating the static bit just described and 
using a dynamic type of storage. In 
this system, a binary one is stored if 
a tube has “recently” been fired. Re- 
cently, in this sense, means within the 
last 100 microsec. A binary zero is 
stored’ if the tube has not been fired 
in this time. Since a continuous path 
need not be maintained for storage. 
any scheme of matrix access circuitry 
may be employed. In the experiments 
with gas diodes the diode-transformer 
and-gate developed for the NBS diode- 
capacitor memory* was used. 


*“Diode Capacitor Memory for High-Speed Electronic 
Computers,”” Technical News Bulletin, National Bu- 
reau of Standards, 37, 171, November 1953. 
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In using such an access matrix, the 
d-c holding potential at A is replaced 
by a 5-microsec 100-volt pulse occurr- 
ing every 100 microsec (called a 
HOLD pulse) on all word buses simul- 
taneously. This will not fire a tube 
storing a zero, but will reionize a tube 
storing a one. In order to write a 
binary one, a positive pulse is applied 
to the proper word bus, and a nega- 
tive pulse is applied to the proper bit 
bus. Neither pulse alone is sufficient to 
fire the tube, but the simultaneous 
presence of both is required. Since this 
condition occurs only at the intersec- 
tion of the selected buses, only the 
desired bits are written as ones. 

In order to examine the stored words, 
a positive READ pulse is applied to 
the proper word bus. If the tube has 
been ionized recently, this pulse is 
sufficient to cause conduction, and a 
signal will be sensed at the READ 
REPEATER. During the holding pulse, 
the logical sum of the memory appears 
at the READ REPEATERS if this in- 
formation is desired. 

This is a one-way memory. That is, 
information that has been read into 
the memory must be completely erased 
before new information can be read in. 
In order to write a zero, it is necessary 
to inhibit the HOLD pulse until the 
tube will no longer reionize when it 
is applied, and no provision has been 


made to make this occur on a single 
bit. However, because it is a high-speed 
one-way member, it has several pos- 
sible applications. For example, it may 
be used as a buffer between the inter- 
nal memory of a computer and a high- 
speed printer. In it would be stored 
all the information for a long print-out. 
While the printing operation is going 
on, the computer may be calculating 
the next set of data. An erasing time 
of about one millisec may be econom- 
ically allowed at the end of a printing 
cycle in this application. The memory 
may also be used as a vital tally board 
for a high-speed computer. In this case, 
erasure will be controlled by the oper- 
ator at suitable intervals. 


Double-Diode Memory Circuits. The 
second innovation was made to provide 
high writing speed in both directions, 
using a double-diode bit (Fig. 2). In 
this circuit, two gas diodes, three re- 
sistors, and a negative WRITE source 
are used. Both tubes are fed from the 
power source through a common re- 
sistor. The power source is at the A 
end of the common resistor, and the 
anodes of both diodes are tied to the B 
end of the resistor. The cathodes of 
the diodes are returned to ground 
through separate resistors. The cath- 
odes are also connected to the outputs 
of the negative WRITE source. 

In the operation of this circuit, a 
d-c potential above the firing potential 
is applied to A. One of the bulbs will 
thus always be on. To write in the op- 





posite digit, the cathode of the “ofl” 
tube is pulled down with a negative 
WRITE pulse, which causes it to fire. 
This causes the common point B to 
drop to near ground potential, so thai 
the “on” bulb now has less than hold 
ing voltage across it. It goes out and 
starts to deionize. At the end of the 
WRITE pulse the point B rises again 
to holding potential, but all the cur- 
rent goes through the newly “on” bulb 
while the other continues toward its 
fully deionized state. Since the system 
is symmetrical, fast writing is possible 
in either direction. 


Laboratory studies show that chang 
ing from a one to a zero, or vice versa, 
may be accomplished in 5 microsec or 
less. However, it takes some time to 
reach steady-state conditions; so that 
as the repetition rate of changing from 
a one to a zero and back again in- 
creases, it becomes more difficult to 
determine whether switching has taken 
place. At the limiting rate, the “off” 
and “on” tubes have the same state 
of conduction. 


This type of memory may be used 
generally as a_ high-speed memory, 
provided the rapidity of change of any 
one datum is limited to the speed of 
changing from one binary state to the 
other. It is an indicating type of 
memory which may be read out visu- 
ally by hiding one bulb of each pair 
or read out photoelectrically, with 
either push-pull or on-off input to the 


photocells. O00 


Miniature Saturable Reactors Use Ferro-Ceramic Cores 


MINIATURE SATURABLE REACTORS using 
ferro-ceramic cores have been developed 
to function as control amplifiers and 
memory devices. Fig. 1 illustrates the 
small size of a reactor and the hermetic- 
ally sealed plug-in container in which 


nent 





FIG. 1—Hermetically sealed can_ en- 
closes saturable reactor. Shown at right 
is wound core before assembly. 
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it is normally enclosed. Known as Mag- 
nistors, the devices are manufactured by 
Potter Instrument Company of Great 
Neck, N.Y. High-speed computers, busi- 
ness data-handling systems, automatic 
controls, high-speed counters and mag- 


Control 
coil 


E, Input 
I, control 





netic-tape systems are probable ap- 
plications. 

The Magnistor saturable reactors have 
unique shapes and flux paths. They are 
divided into two general classes de- 
scribed as transient and permanent. The 


@ E; = 15-mc 
corrier 


FIG. 2—Schematic circuit for Magnistor used as “gate.” 
Impedance of signal coil is a function of control-coil 


current. 
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Adlake relays require no maintenance whatever 

...are quiet and chatterless...free from explosion hazard. 
Dust, dirt, moisture and temperature changes 

can’t affect their operation. Mercury-to-mercury 

contact gives ideal snap action, with no burning, 
pitting or sticking. Time delay characteristics 


are fixed and non-adjustable. 


Hake) goa The Adams & Westlake Company 


Established 1857 « ELKHART, INDIANA « New York « Chicago 


the original and largest manufacturers of mercury plunger-type relays 
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transient type has no memory while 
the permanent or “two-state” class will 
remember its “set” or “reset” condition 
indefinitely even if all power is removed. 
The simplest form contains two wind- 
ings wound on a ferro-ceramic material. 
The signal coil is used to carry a sine- 
wave signal in the range from 100 kc to 
15 me or pulses having a repetition 
rate from 0 to 10 mc. By varying the 
d-c current applied to the control coil, 
the impedance of the signal winding to 
the carrier frequency or pulses can be 
varied over a ratio as high as 500 to 1. 
Power levels in the range from micro- 
watts to tens of watts can be controlled. 
The controlled currents passing through 
the signal coil have little or no effect 
on the control winding. 

The permanent-type Magnistor basic- 
ally contains three windings on a ferro- 
ceramic core. One is a signal winding. 
The other two are control windings 
normally designated as set and reset 
coils. The signal winding has two pos- 
sible impedances—a low impedance if 
the set coil has previously passed a 
specified minimum current in either 
direction and a high impedance if the 
reset coil has previously passed a spe- 
cified minimum current. Either condition 
persists until the other is established, 
regardless of the presence or absence of 
energy anywhere in the system. Thus, it 
is a static storage device with a non- 
destructive readout and the capability 
of handling power in the readout circuit 
in the order of watts. 

Fig. 2 shows a Magnistor gate cir- 
cuit and Fig. 3 illustrates a_ typical 
transfer-characteristic curve. The signal 
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FIG. 3—Magnistor transfer charac- 
teristics for various values of con- 
trol-coil voltage. 


coil current J. is plotted as a function 
of the 15-mc carrier signal voltage E., 
for various values of control-coil input 
voltage Ec. It is possible to predict the 
performance of the Magnistor in a 
circuit by drawing a load line in the 
conventional manner. As an example, 
a line representing a 1000-ohm load 
has been indicated. For change in Ec 
of 0.01 volt, the output signal current 
will change 1] ma, causing a voltage 
change of 11 volts across the 1000-ohm 
load. This represents a voltage gain of 
1100 at d-c control voltages. The gain 
decreases with the input frequency. 


Explosion-Proof Switch for Hospital 


Any piece of electromedical equipment 
going into a hospital operating room 
has to be explosion proof because of 
inflammable anesthetic vapors. Hence 
when the Star Surgical Instruments & 
Mfg. Company of Chicago designed a 
powerful electromagnetic for removing 
ferrous metal particles from human 
eyes, all spark producing components 
were housed in heavy duty explosion 
proof enclosures. 

Electromagnet is a d-c type supplied 
from a 115-volt a-c line through a 
selenium rectifier. Exposed core tip is 
silver plated where it comes in contact 
with patient’s eyes. To prevent the mag- 
net from overheating, a foot switch 
allows the magnet to be energized only 
when needed. The switch is a Square D 
snap-action switch. 

The rectifier and switch are enclosed 


144 





Carrier signal current (I,),ma 





0 1 wo Ow USCC 
Carrier signal voltage (Es) 


FIG. 4—Transfer characteristics for 
various values of control-coil cur- 
rent. 


For easier calculation at the higher 
frequencies, the characteristic curves 
are normally plotted for different values 
of J- rather than input control voltage 
at low signal levels, Fig. 4. The control 
coil is not appreciably dependent on 
the magnetization characteristics but 
behaves essentially as linear inductance. 
Due to the inductance, control currents 
with fast rise times require relatively 
high voltages to produce the required 
control current, whereas slowly varying 
control currents require little more 
voltage above the necessary to over- 


come the resistance. Gow < 


Eye Magnet 
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Why Bodine motors 
were selected 
for Electric Aire 


hand dryers 





This is an Electric Aire hand dryer . . . the 
kind you see in theatre or railroad station 
washrooms. 


— 


BODINE MANUFACTURES 
vy FRACTIONAL HORSEPOWER 
ELECTRIC MOTORS FOR: 


dictating machines 
electric typewriters 
revolving signs 
adding machines 
coin counters 


therapeutical equipment 





film projectors 





printing timers 


Type NSE-12, 1/10 H.P., 6500 rpm, universal, ; 
resiliently mounted motor. electronic controls |i 


stapling machines 





The dryer’s blower is powered by a Bodine ee 
‘ automatic dispensers 


tape dispensers 
automatic wrappers 
compressors 

check signers 
recorders 

type setting machines 
display units 


...and for many 


other applications. 





pectancy in dryer is 25,000 hours... enough to Aire Engineering Co., producers of the Elec- 


4 Electric Aire says motor’s m:nimum life ex- A This is Mr. E. S. Hewitt, president of Electric 
tric Aire hand dryer. 


dry all the hands in Detroit and Los Angeles. 





"For 20 of my 35 years in the electric 
hand dryer business I have used Bodine 
Motors because they require less 
service and fewer replacement parts. 
It appears that their exceptional 
dependability lies in the high quality 
materials employed, unusually good 
workmanship, and thorough inspection. 
This is substantiated by the fact that 
windings seldom fail and sleeve 
bearings stand up better under neglect 
and hard use. Our experience with your 
ball bearing motors is still limited." 





Ask for a sample copy of 
‘The Motorgram,” a 


| 


bi-monthly publication 
discussing application and 


design of fractional horse- 





power electric motors. 







For detailed information, contact Bodine 


6 This is what Mr. Hewitt has to say about Bodine ] Be sure your motor is as good as your product. 
Electric Co., 2256 W. Ohio St., Chicago, Ill. 


Fractional horsepower electric motors. 
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in a sturdy aluminum housing, bolted 
together to prov:de flame-tight joints. 
These joints allow passage of flammable 


gases or vapors into the interior of the 
switch and rectifier enclosure, but pre- 
vent flames from passing out of the 
housing’s interior. The housing supplied 
by Crouse-Hinds Company, Syracuse, 
withstands any number of repeated ex- 
plosions without damage. 


Equipped with two explosion-proo{ 
EBY cord connectors, and a Crousé 
Hinds CPP plug to fit flush-mounted 
wall receptacles, the eye magnet ha- 
been approved by Underwriters’ Lab 
oratories for use at Class I, Groups (¢ 
and D hazardous locations. o'o:c 


Large Scale Application of Cold Welding Process 


LAWRENCE G. GERSON, Chief Engineer 
PeERLEss ELectric INc., 


New York, N. z 


A MASS PRODUCTION APPLICATION of 
the cold welding process* is now being 
used by Peerless Electric Inc. for the 
manufacture of their Broil-Quik fryer- 
cooker, Fig. 1. Approximately 1000 
units a day, each containing six welds, 
are being produced. Development was 
carried out under license from the 
Koldweld Corporation, New York 16. 

In the cold welding process the weld 
is usually accomplished with hand or 
power tools fitted with dies designed 
for the particular materials and shapes 
to be joined. For this fryer-cooker 


* For a bas description of the system and addi 


tional apy ilions see “Cold Welding Process,”’ 


EvecrricaL Manuracrurinc, December 1954, p. 94. 





application a 50-ton stamping press 
is used. The weld is formed by cold 
pressure alone and unit pressure de- 
veloped must exceed the elastic limit 
of the material in compression so as 
to bring the molecules of separate 
crystals into such intimate contact that 
the metals flow together at their sur- 
faces to form a homogeneous whole. 
\ true weld is formed without the 
introduction of a second metal or alloy. 
Aside from high unit pressures, the 
metal faces must be free of contami- 
nants. 

Essentially the appliance consists of 
an outer cylindrical shell inside of 


FIG. 2— Two 1/16-in. aluminum brackets cold-welded to 0.050 in. 


aluminum container. Weld strength is claimed to be as strong as 


that achieved by spot welding. 
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which is a deep aluminum cooking 
container 0.050 in. thick. A heating 
element and a thermostat are held 
against the undersurface of the con- 
tainer by means of two Me¢-in. alumi- 
num brackets cold welded to the con- 
tainer, Fig. 2. Ordinarily when joining 
two sheets of this kind, penetration of 
the male die would be made against 
the thinnest stock. However, since the 
inside appearance of the container had 
to be preserved, penetration was made 
by the male die from the heavier 
bracket side against a flat female die. 
Cut and try methods showed that the 
strongest weld was achieved when the 


FIG. 1—Broil-Quik fryer-cooker. 


container was penetrated about 50 per 
cent (0.025 in.) of its thickness. Weld 
strength is claimed to be as strong as 
that achieved by spot welding. 

Surfaces to be welded must be ab- 
solutely clean. An operator's finger- 
print can prevent a successful cold 
weld. Chemical cleaning and the use 
of a greaseless compound were in- 
vestigated; however, best results were 
achieved with wire brushing. In this 
application a 0.004 in. wire brush is 
used to clean the bracket and container 
surfaces, but because of the rapid for- 
mation of aluminum oxides a maximum 
of 20 min is allowed before cold weld- 
ing. Weld quality is markedly affected 
by the surface finish and the unit pres- 
sures involved and a comparatively 
smooth finish is required where unit 
pressures are low or when a _ small 
capacity press is used. 

By using cold welding, an estimated 
cost of 8 to 10 cents a unit is saved over 

(Continued on page 292) 
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hat is the best rubber for... 








AN UNDERGROUND SERVICE CABLE?... | A DUAL-PURPOSE TRANSFORMER CASE?... 


Enjay Butyl is outstanding for all! 


Enjay Buty] retains flexibility to allow radar screens to operate at sub- 
zero temperatures. Enjay Butyl’s superior resistance to corona and ozone 
gives better performance with high-voltage cables. Enjay Butyl can with- 
stand high internal heat without becoming brittle, making it ideal for 
use in underground service cables. And Enjay Butyl’s excellent electrical 
properties and all-weather durability enable it to perform the dual func- 
tion of insulator and casing for a transformer. 

That’s why the use of Enjay Buty] in the electrical industry is expand- 
ing. To find out how these and other advantages of Enjay Butyl can 8 U T Y L 
improve your product, contact the Enjay Company. 
Our technical representatives and laboratories are at your service. 


ENJAY COMPANY, INC., 15 West 5ist Street, New York 19,N.Y. District Office: 11 South Portage Path, Akron 3, Ohie 


JUNE 1955 
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The top cover, formed of Campco by Arrem Plas- 
tics of Chicago, harmonizes with metal surface of 
the cabinet, yet it's so light even a child can lift it. 





The drip tray is light blue Campco to provide a 
pleasing contrast with the white metal cabinet. 








The handsome new Millshake helps the 
counterman make and serve milk shakes 
faster and better than ever before. De- 
signed by Mills Industries, Inc. of Chi- 
cago, the unit automatically controls 
flavor, thickness and temperature. 






How CAMPCO met 5 design 
requirements on the new Millshake 


Several times a day, the drip tray of this new milk 
shake dispenser must be removed, cleaned and replaced 
quickly. The hinged top cover must also be cleaned 
... but more important, it must provide an air-tight 
seal for the unit’s refrigerated compartment. 

That’s why Mills Industries insisted that both parts 
have these five characteristics: (1) easy to clean, (2) 
easy to lift, yet (3) strong enough to take rough han- 
dling. What’s more, (4) the cover — an inner and outer 


2715 Normandy Avenue 


CAMPCO obivision 


Chicago Molded Products Corporation Chicago 35, Minols 


Please send me your new folder on High Gloss CAMPCO GM 
plastic sheet. 


Name dhiainsiaieliigpaiaaiene 


Address 


| 
| 
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| 
| 
| Company ' een a 
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shell enclosing an insulation material — had to be easy 
and economical to manufacture to close tolerances . .. 
and both parts (5) had to look clean and sanitary and 
harmonize with the gleaming metal surface of the 
cabinet itself. 

Mills Industries found Campco S-300 rubber-styrene 
sheet ideal. It offers an easy-to-clean, porcelainlike fin- 
ish in a wide range of colors... excellent dimensional 
stability ...low moisture absorption ...and high im- 
pact strength. And this sheet can be formed quickly 
and economically to complex shapes on simple 
machines ... by practically any conventional forming 
technique. 

Why not try Campco yourself? Ask one of our engi- 
neers for samples to try in your own plant. Or, if you 
prefer, write for literature first. 


CAMPCO DIVISION OF 


CHICAGO MOLDED PRODUCTS CORP. 
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SERVO VALVES FOR ELECTRO-HYDRAULIC POSITIONAL-TYPE SERVO SYSTEMS 

Dry solenoid servo valves are propor- 

tional-type, electrically actuated, hy- aise oe poe siaialiaes 
draulic four-way valves in which the MOTOR = AMPLIFIER 
torque motor is isolated from the = 

hydraulic fluid. Designated the 2000 —_ | 

Series, they were developed especially =. 

for control systems in which the hy- = 


draulic fluid contains entrained iron or 
other agents which impair torque motor 
operation. They are useful in servo 
systems for contour-following machine 
tools, automatic packaging equipment, 
guided-missile flight controls and re- 
lated equipment. 
Valves in this series are available for 
maximum output flows from 0.1 to 50 
gallons per minute for control currents 
between 2 and 40 milliamp. They are 
designed for 1000-3000 psi hydraulic 
service. 
The valve input, conventionally, is 
received from a balanced push-pull d-c 
amplifier; the valve flow output is ap- 
plied to a piston or hydraulic motor. 
An electrical signal, proportional to 
piston position or motor angular rota- 
tion, is fed back to the amplifier to 
form a closed servo loop. Loop natural 
frequencies of 95 eps can be obtained 
from an unloaded servo with an uncom- 
pensated amplifier. 

Model 2000 valves are characterized 
by equivalent time constants of between 
14% and 3 millisec from input differ- 
. ential current to output flow. 

The valves contain a frictionless first 


: stage push-pull hydraulic amplifier 
; which requires a continuous oil flow of 


0.1 gpm. This oil is internally filtered 






RETURN 


PRESSURE 


PISTON 


by sintered bronze elements. The input 
element of this stage is the polarized 
solenoid coil of a torque motor that is 
isolated from the hydraulic fluid. The 
torque motor armature passes through 
a tubular, sealed and frictionless pivot 
to actuate a flapper between two nozzles, 
thus creating a pressure differential pro- 
This 


differential hydraulic pressure output 


portional to the applied signal. 


is applied to the valve spool ends in 


opposition to two return springs to 
position the valve spool. 

The valves are constructed with an 
aluminum body and contain a hardened 
steel valve bushing and spool assembly. 
All leakage is internal and is vented to 
Various types of elec- 


Valves 


the drain port. 
trical connections are available. 


EPOXY-BONDED MICA MATERIALS FOR CLASS B SERVICE 


Comprising various forms of Isomica 
continuous mica paper 
bonded with epoxy resins, new insu- 
lating material come in both flexible 
and rigid forms—flexible plate, molding 


processed 
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plate, segment plate, tapes and tubes. 
They are said to make possible im- 
provements in the performance ef 
Class B_ insulation in generators, 
motors, and other electrical equipment. 


PISTON 





are lightweight and small. Model 2000, 
for example, weighs 11 oz and has a 
maximum overall dimension of 3.06 in. 
Moog Valve Co., Inc., East Aurora, 
N. Y. 

r No. 1, 


The insulation is homogeneous, with 
low volatile content (1 to 2 per cent) 
and offers complete freedom from 
thermal degradation or volatilization 


at high temperatures. Other qualities 
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How about your fasteners or small parts? 
Have you had an estimate from HASSALL? 


This is a typical example of how HASSALL 
saves thousands of dollars for cost-con- 
scious manufacturers in hundreds of in- 
dustries. This part is made in one piece 
by cold heading . . . the part is not only 
lower in cost but also stronger and just as 
accurate. Savings amount to $8.80 per 
thousand and this manufacturer used hun- 
dreds of thousands a yearl 


Perhaps your parts can be made by this 
better, lower cost method. Send samples 
or sketches of your parts for a prompt, 
$ $ $ saving quotation. 


HASSALL 
@ Send for 3 color decimal 
e equivalent wall chart. 
oa @® On request, ovr 36-page 


catalog. 


JOHN HASSALL, INC. 


P. O. Box 2225 Westbury, Long Island, N. Y. 
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are said to include good dielectric 
strength, power factor and resistance 
to are tracking. Dielectric strength 
(short time) of the segment plate aver- 
ages 1500 vpm; for the molding plate, 
it is 1300 vpm; and for Isomica flex- 
ible products, it is 1000 vpm average 
after cure (at 23 C, 50 per cent RH). 
Both the segment plate and the holding 
plate have an arc resistance of 180 sec. 

Other properties of the segment plate 
include: 


Angular stability, after 

15 min, in. 0.003-0.005 
Compression set, 

per cent 1.8 
Compression, per cent 2.5 
Compression creep, 

per cent 1.9 
Stability under heat 
and pressure 
(perpendicular ) 

20,000 psi for 5 min at 240 C 


No sliding 
or oozing 


Segment plate is said to be stronger 
and firmer than conventional grades 
and produces commutator insulating 
cones and other shapes with unusually 





good mechanical and electrical strength. 
The molding plate has a_ flexural 
strength of 50,000 psi. 

Illustration shows two stacks of seg- 
ment insulation following a compres- 
sion test at 20,000 psi at 200 C, per- 
pendicular. The stack on the left is 
shellac bound mica splitting segment 
insulation. The stack on the right is 
epoxy bonded Isomica segment plate. 
Both stacks have been subjected to 
identical tests. 

Tests show that the flexible sheets or 
tapes can be cured in application at low 
pressure. They can be thermoset on 
coils and do not crack or break down 
because of different coefficients of ex- 
pansion between copper and the insula- 
tion. Tests also indicate adhesion to 
copper and other metals is good, with 
no corrosive effect on copper. The 
materials can be wrapped by hand or 
machine methods without flaking. All 
grades may be stored for extended pe- 
riods without deteriorating. Mica In- 
sulator Co., Schenectady io: 
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HERMETIC MICROMINIATURE 
2-AMP RELAY 


Less than an inch in height and weigh- 
ing only 10 gm, hermetically sealed 
microminiature relay is especially de- 


signed for use in aircraft systems, 
Relay contact rating is 2 amp resistive 
load at 30 volts d-c or 115 volts a-c. 
Simplicity of adjustment and reliahjl- 
ity are achieved by a balanced armature 
design, which also provides high resist. 
ance to shock and vibration. 
Rated for operation at 1.5 millis. 

the sealed relay has contact springs of 
beryllium copper, designed to hold 





their adjustment indefinitely during 
temperature cycling and storage. Shock 
rating is over 50 g’s, and vibration 
resistance is 10-55 cps at 0.12 in. max 
excursion and 55-550 cps at 20 g ac- 
celeration. 

The two available models can be 
supplied with a variety of terminal 
types and mounting brackets. The 
standard model, which is 0.81 in. in 
length from base of header to top, is 
designated CR2791G200. It has a stand- 
ard coil resistance of approximately 
600 ohms for operation from 28 volts 
d-c; coil resistances up to 4800 ohms 
are available. 

The second type is a current-sensitive 
model, 1.12 in. long from base of 
header to top, designated CR2791G210. 
It has a maximum coil resistance of 
9600 ohms and a pick-up current of 
approximately 3.2 milliamp. General 
Electric Co., 1 River Rd., Schenectady 
5, A. 2. 
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4-WAY SOLENOID VALVE 


Four-way, poppet-type solenoid valve is 
designed to eliminate piston malfunc- 
tion due to binding or residual magnet- 
ism, minimize leakage, and offer cycling 
rates up to 850 per min. Developed 
for hydraulic and pneumatic systems. 
the Bulletin 8344 valve is power-oper- 
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here’s the Vinyl Glass Sleeving 
with unequalled 
HEAT-AGING properties 


BH Vinyl-Sil 8000 Fiberglas Sleeving offers outstanding 
resistance to heat-aging, a major factor in insulation 
breakdown. It retains adequate flexibility, and its mini- 
mum guaranteed dielectric strength of 8000 volts even 
after these exposures: 


B ie 2000 hours at 130°C., with tests still continuing. 
5 hours at 232°C. 130 hours at 180°C. 825 hours at 150°C. 


VW i re Y iL me s iL Here’s Class B protection at Class A cost . . . plus these 


additional advantages: 


8000 ? 


High Flow Resistance 
Unequalled Non-corrosiveness 
Excellent Low Temperature Flexibility (-50°F.) 


High Chemical and Oil Resistance 


No Capillary Attraction to Water 


| Here are increased electrical insulating properties that 
a mean highest possible product protection —the greatest 

improvement in Vinyl Glass Sleevings in five years. Get 
= complete details today — send for free testing samples 
oon, 


and data sheet. 


TEMPERATURE 


Bentley, Harris Manufacturing Co. 


1206 Barclay Street 
Conshohocken, Pa. 


Telephone: Conshohocken 6-0634 
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FLAT 3D BARREL 
CAMS CAMS CAMS 
e offered in a variety of types 
| e with tolerances to +0.0005” 
e for wide range of computing 
! and motion applications 
; 


Whatever your computing or motion 
application, Ford Instrument can 
make the cam to meet your exacting 
needs...3-D Cams, grooved flat cams, 
external flat cams, grooved cylindri- 
cal cams. The Company’s unique 
cam-production facility — and many 
years of experience — guarantee un- 
matched performance in this field. 


FREE — Fully illustrated 

| data bulletin gives speci- 
fications and perform- 
ance information. Please / 
address Dept. EM. 





@ FORD INSTRUMENT 
um COMPANY 


J Division of The Sperry Corporation 
31-10 Thomson Ave. 


Long Island City 1, N. Y. 
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ated in both directions. Spring action 
has been entirely eliminated and mov- 
ing parts cut to three. Bulletin 8344 
is available as either a single or dual 
solenoid, depending upon the electrical 
circuit involved. The dual 
valve has the additional 
vantage of locking into 
power failure. 


solenoid 
safety ad- 
position on 
A special design principle is said 
to eliminate the leakage factor inherent 
in slide or spool valves types and to 
assure tight seating. Pressure on the 
valve disks forces them against the 
metallic junction of the disk and seat 
in an effective seal. Seating is primarily 
metal to metal, thus reducing problems 
connected with O-ring wear and re- 
placement. 

The dual solenoid valve maintains 
the position of the valve piston regard- 
leakage which may take 
place at the flange joint or seat by 
keeping pressure on the large end of 
the cylinder. No continual bleed is nec- 
essary 
tion. 

The high cycling rate of the valve 
provides a speed margin above ordi- 
nary requirements of punch presses, 


less of any 


for locking the valve in posi- 


welding machines, indexing operations, 
and in air-operated clutches and brakes. 

Valve is designed to operate in any 
position and on all standard voltages. 
Power consumption is 10 watts. Stand- 
ard, watertight, or explosion-proof valve 
models can be supplied. The dual sole- 
noid valve is built to withstand pres- 
sures up to 500 psi: the single solenoid. 
to 250 psi. The “x, in. pipe size is in 


production; 4% in., 34 in. and 1 in. 


sizes will shortly become available. 
Autoraatic Switch Co., 391 Lakeside 
Ave., Orange, N. J. 

No. 4, 


VACUUM PHOTOTUBE 


Featuring high sensitivity and low dark 
current, new  low-microphonic — type 


vacuum phototube, the 6570, is de- 


signed for such applications as elec- 
tronic beverage-inspection equipment, 


ampul-inspection equipment, and simi- 
lar industrial equipment. Having high 
sensitivity to red and_ near-infrared 
radiant energy, the 6570 is especially 
suitable for use with an incandescent 
light source. The output current of the 
6570 is a linear function of the excit- 
ing radiation under normal operating 
conditions. The frequency response is 
flat up to frequencies at which transit- 
time effects become the limiting factor. 

The 6570 has a maximum anode- 
supply voltage rating of 500 volts, a 
maximum average cathode-current rat- 
ing of 5 microamp, and an average 
luminous sensitivity of 30 microamp 
per lumen. Anode dark current at 25 C 





is 0.013 ma max, (with 250 volts on 
anode). 

The 6570 is provided with a non- 
hygroscopic base which insures a value 
of resistance between anode and cathode 
pins about 10 times higher than con- 
ventional bases under adverse operating 
conditions of high humidity, making 
possible a greater output for a given 
light input under these conditions. 
Radio Corporation of America, Bldg. 
17-3, Harrison, N. J. 
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LAMINATES FOR HIGH 
TEMPERATURE-HUMIDITY 
SERVICE 


Three new grades of thermosetting 


laminated plastics, utilizing a DAP 
(diallyl-phthylate) resin base, were 


developed to meet design problems in- 
volving moisture, with particular em- 
phasis upon military components used 
in damp, humid climates. 

The new grades are coded according 
to filler material. DAP-impregnated 
canvas (Grade C-104), Orlon (Grade 
0-104), and woven glass cloth (G-104) 
are all said to show a number of out- 
standing properties in laboratory tests. 
Due to its canvas filler, C-104, the most 
economical, is easily machined and has 
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NOTE all diameters and lengths are identical. Photo twice actual size. 


How do you want your 10-watt resistors? 


Here are a few of the variations you can 
get in basic design, terminals and mountings 
on a standard 10-watt Vitrohm resistor. 

It's this tremendous variety (we make a 
wider range of resistors than anybody else) 
that enables Vitrohm resistors to do so many 
jobs so well — and save you installation costs 
at the same time. 

Add to this Ward Leonard’s performance 
standards —insured by the 19 separate 


iw 
U 


inspection tests we run on every single 
resistor we make — and you see why you 
get more resistor for your money in a 
Vitrohm. 

Prompt delivery, too, by the way. 

Our engineers will be glad to show you 
which Vitrohm design best meets your spe- 
cific needs. A line or call to Ward Leonard 
Electric Company, 34 South Street, Mount 
Vernon, N.Y. is all it takes. 5.4 
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FOR 
ELECTROMECHANICAL 
DESIGNERS... 

IN THE DEVELOPMENT 
OF RADAR AND 
COMPUTING EQUIPMENT. 


The most advanced developments 

in electronics are being made in the 
sphere of airborne radar and 

related ground control systems 
because of military emphasis. 
Further applications of 
electromechanical techniques in these 
fields are creating new openings 

in the Systems Division of 

Hughes Research and 


Development Laboratories. 


Engineers who have demonstrated ingenuity 
and inventive ability will find interest in areas 
of work that call for devising reliable, main- 
tainable, manufacturable designs for precision 
equipment developed at Hughes Research 
and Development Laboratories. 

The design of this equipment, manufac- 
tured at Hughes, involves mechanical, elec- 
tromechanical, electronic, microwave and 
computing problems. Design also requires 
the use of such advanced techniques as sub- 
miniaturization, unitized “‘plug-in”’ construc- 
tion, with emphasis on design for volume 
production. Knowledge of electronic com- 
ponents, materials, finishes and military speci- 
fications is useful. 


ENGINEERS 
experienced in the field 

of electromechanical 

design at the research 

and development level, or 
those interested in 
entering this area, will find 
outlets for their 

abilities and imagination. 


SCIENTIFIC AND 
ENGINEERING STAFF 


HUGHES 


RESEARCH 
AND DEVELOPMENT 
LABORATORIES 


Culver City, Los Angeles County 
Cakifornia 











a high degree of dimensional stability. 
Feature of Grade 0-104 is that the 
power factor and dielectric constant 
show very little change after NEMA 
water-immersion tests. Grade G-104 is 
said to possess the best electrical 
properties in the dry condition com- 
pared to other grades, but shows a 
somewhat higher rate of change when 
subjected to moisture. 

Tentative specifications for Grade 
G-104 include: dielectric constant, 5.3 
max (1 mc, Condition A); insulation 
resistance, 250,000 megohms; dielectric 
strength (perpendicular, short time) 
600 volts per mil min. Arc resistance 
is 120 sec average and flexural strength 
(lengthwise) is 55,000 psi. 

Maximum operating temperatures 
vary slightly between grades. Labora- 
tory tests indicate that Orlon DAP 
will withstand continuous temperatures 
of 225 F, canvas 275 F, and glass fabric 
325 F, without affecting either mechan- 
ical or electrical values. 

The laminates are available in sheet 
and tube form or as parts fabricated to 
specifications. Sheet thickness of grades 
C-104 and 0-104 ranges from 1/32 to 
1 in. Grade G-104 is available in sheets 
of 1/64 to 1 in. Synthane’ Corp., 2 
River Rd., Oaks, Pa. 
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FHP MOTOR FOR DIRECT- 
DRIVE APPLICATIONS 


Suitable for powering direct-drive blow- 
ers for heating, ventilating and similar 
equipment, Type CY permanent-split- 
apacitor MicroMotor requires no start- 
ng switches or relays; other design 
advantages include low-starting and 





low-running current requirements, 
high power factor, high efficiency, 
and gradual torque build-up. Available 
in ratings from 1/10 to 1/3 hp, the 
type CY is also suitable for multi-speed 
operation, and any-position mounting. 

Construction features include a frame 
that is die cast under high pressure 


to prevent shifting and vibration ot 
lamination during manufacturing, han- 
dling, and motor use. Complete core, 
end bells, bearings. and shafting are 
precision machined to insure the quiet 
operation and long life. 

Use of the Type CY MicroMotor in 
direct-drive applications — eliminates 
need for belts, blocks, pulleys, shafting, 
and motor-mount required in conven- 
tional blower installations. Redmond 
Co., Inc., Owosso, Mich. 
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MINIATURE INSULATED 
TERMINAL 


Miniature insulated stand°ff terminal, 
Type X2128, is constructed of a solid 
ceramic rod, silicone-impregnated for 
maximum moisture resistance. The gold 
flashed solder terminal is rolled over 
a shoulder on the top end of the insu- 
lator and the nickel plated base is 
bonded to the bottom end with epoxy 
resin, for greater stability. The terminal 





comes with 14-in.-long screw stud, 3/48 
thread; ceramic insulator is grade L-5. 
Base diam is 3/16 in.; height, when 
mounted, 0.447 in. Cambridge Thermi- 
onic Corp., 445 Concord Ave., Cam- 
bridge 38, Mass. 
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MAGNETIC MOTOR 
CONTROLLER RELAY 


Carrying UL approval, a-c magnetic 
motor controller relay, Series 210-UM, 
is available in any standard arrange- 
ment of contact combinations from 
single pole, single throw, normally 
open, to double pole, double throw. 
Coil voltage is 115 volts, 60 cycles. 
Contacts are rated at 115 volts a-c, 60 
cycles, single phase, 14 hp. Contact’s 





ELECTRICAL MANUFACTURING 








oer 





This one SPEED NUT for either screw 


provides new savings! 


a ype SPEED oe cut — 
‘ ° ° of attaching auto radio speaker 
If you use “A” and “Z” sheet metal screws in your product assemblies, "10 bail “a 


e. 
here’s good news for everyone from your design and production engi- 
neers to stock room clerks. 


C7000 Flat Type SPEED Nuts work equally well on both “A” and “Z” 
sheet metal screws—only one type of SPEED Nut brand fastener to pur- 
chase, stock and handle. You reduce inventories, eliminate parts mixing. 
And you can also lower unit costs through larger quantity purchases. —————— 
One SPEED Nut replaces three parts . . . lock washer, threaded nut seer hee 40% with 
and spanner washer. Yet it offers an attachment that is permanently ‘ . 
tight until you want to loosen it! 


Ask your Tinnerman representative for samples of the new dual- 
service C7000 Flat Type SPEED NuT.. . it’s the modern way to save 
time and money, and avoid headaches! 


TINNERMAN PRODUCTS, INC. © BOX 6688, DEPT. 12, CLEVELAND 1, OHIO Special Flat Type Sreep Nur 


Canada: Dominion Fasteners, Limited, Hamilton, Ontario. Great Britain: Simmonds Aero- reduced assembly time 87% on 
cessories, Limited, Treforest, Wales. France: Aerocessoires Simmonds, S. A., 7 rue Henri washer motor mount bracket. 
Barbusse, Levallois (Seine). Germany: Hans Sickinger GmbH ‘‘MECANO’’, Lemgo-i-Lippe 


TINNERMAN Mua 


FASTEST THING (IN FASTENINGS 


SCLC MUR Se UC met Cos 
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RADIO FREQUENCY LABORATORIES, INC. 





Special Hardware for 
Electronic Equipment 


New Fast Access 


Chassis Slides 


pull out, tilt & lock 
in 2 seconds! 


Chassis Slides, Type H-5798, illustrated 
above, have been specifically designed to 
fit most standard relay racks. These inex- 
pensive Slide assemblies, although light 
in weight, will hold up to 100 pounds 
without distortion. 

The custom-design features of these 
Slides include roller action without lubri- 
cation and split-second tilting for easy 
access to bottom of chassis. These Slides 
are also provided with a tilt-lock mecha- 
nism to securely hold the chassis when 
tilted for checking the circuit or for 
needed repairs. “Chassis itself may be 
quickly demounted from Slides by remov- 
ing two locking pins. 

The Type H-5798 Chassis Slides have 
been manufactured in strict accordance 
with Military Spec. MIL-E-16400 (Ships ) 
and are supplied with steel rails and 


bronze rollers, stainless steel pins and 
nylon bushings. The finish on the steel 
parts is Iridite on cadmium per Federal 
Spec. OO-P-416, Type II, Class C. 
Weight of the Slides and associated hard- 
ware is 6 pounds. 

Prices and complete technical informa- 
tion will be sent on request. Deliveries, in 
reasonable quantities, can usually be made 
from stock. 





3 Basic SEALNUT Types for Switches 





seal out water, dirt, 


fumes and corrosion 

SEALNUTS serve dual function of 
mounting and sealing electncal switches. 
Twelve stock styles fit most toggle, rotary 
and push-button types. They provide ngid, 
metal-to-metal contact with panel for 
secure mounting, while Silicone sleeve and 
O-ring seal against external pressures to 
200 Ibs./in®?., stay flexible at —65°C, 
meet requirements of MIL-B-5423. 





Rugged Thermally Insulated HANDLE 


combines comfort, utility 
and wide load range 
Design conforms to MIL-T-945A. 
Comfortable, hinged grip is black ano- 
dized aluminum coated with black or gray 
vinyl, swings 180° and lies flat when not 
in use. Lifts 125 Ibs. Stock delivery. 







Radio Frequency 
LABORATORIES, INC. 


Boonton 9, N.J., U.S.A. 





Complete Descriptive Literature 
is Available. Write Today. 


DESIGNERS AND MANUFACTURERS OF ELECTRICAL EQUIPMENT SINCE 1922 
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bakelite insulation is tested at 15.) 
volts, 60 cycles. The Series 210-L \{ 
combines heavy-duty contact const: 
tion and spacing with compact coil aid 
field-piece design. The standard doubh\e- 
pole, double-throw unit weighs 4.3 
Guardian Electric Manufacturing ( 
1621 W. Walnut St., Chicago 12, Ill. 
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RELAY WITH INDEXING LOCK 
Feature of the BD 4 E relay is an ji 

dexing lock which prevents misalig: 
ment of contacts and enables it to 
withstand a wider range of rotar) 
solenoid power. Relay is said to meet 
military vibration requirements unde: 
Procedure 1, MIL-E-5272A for fre 


quencies up to 500 cps and 10 g, when 





properly mounted. The switches mount- 
ed on the relay meet the requirements 
of MIL-S-3786. Relay is powered by a 
Ledex rotary solenoid Model BD 4-F. 
Contacts are silver alloy. Dimension; 
are 4 in. long x 2%¢ in. high. Standard 
switch combinations are: 1P12T. 
2P12T, 3P12T, 1P6T, 3P6T, 5P6T, and 
7TP6T. G. H. Leland, Inc., 123 Webste: 
St., Dalton, Ohio. 
No. 10, Re 


VARIABLE SPEED 
TRANSMISSION 


Now available as a separate moto! 
drive is the Speed-Trol Variable speed 
transmission. Any foot-mounted moto: 
can be coupled with the variable speed 





transmission by means of a flexible 
coupling and mounting shelf. The 
transmission can be supplied with a 
separately mounted  explosion-proof 
motor for hazardous areas, as well as 
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or altitude: 


Does your electronic “‘brain’’ require hydraulic or electrical “‘muscles”? 


To assure precise functioning of automatic devices, servo mechanisms, 
control equipment and instruments, equip them with power by Pesco— 
Hydraulic Pumps, Hydraulic Motors and Electric Motors. These aircraft- 
quality units operate with unmatched precision and absolute dependability 
over a long service life. They are extremely compact, lightweight and 
ruggedly built for severe environmental conditions. 

For information on how these Pesco products can be applied to your 
particular problem, contact : PESCO, 24700 North Miles Rd., Bedford, Ohio. 


PRODUCTS DIVISION BORG-WARNER CORPORATION 


2 s 24700 NORTH MILES ROAD e BEDFORD, OHIO 


+ ~ 9 
duct” 

















~” 


START STOP! START STOP! START STOP! START 


Instantaneous Drag-free 


TOPS! START 


UU } 








TOP! START STOP! START STOP! START STOP! 


YVLS idOLS LUWLS idOLS LUWLS idOLS LUWLS 
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STOP! START STOP! START STOP! START STOP! 
minute after minute YEAR AFTER YEAR 


with Star-Kimble Brakemotors 


That extra-large brakelining area you see brings a Star-Kimble Brake- 
motor and ‘ts connected load to an extra-fast stop—as short as a fifth 
of a second from full speed to standstill if desired. 


And the small air gap contributes to equally fast starts. Brake is released 
the instant motor current is switched on—equipment starts without drag. 


That's the story of a single Star-Kimble stop-start cycle. And the expe- 
rience of user after user proves that Star-Kimble Brakemotors maintain 
the same split-second stops, the same smooth starts, through hundreds of 
thousands of cycles. In reversing service, conventional plugging methods 
with a typical 5 hp motor allow only 3 starts per minute. With a 
Star-Kimble Brakemotor, the figure is boosted to 10! 


Of course, every Star-Kimble Brakemotor is a compact, integral unit 
designed to save space—and give rugged, dependable performance. 
One manvufacturer—one responsibility. 







For the full story, write for Bulletin B-501-A 


TAR-KIMBLE 


MOTOR DIVISION & 
LE PRINTING PRESS AND MFG. CO. 
ield Avenue, Bloomfield, New Jersey 
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with drip-proof and totally enclosed 
types. Features of the Speed-Trol trans. 
mission include positively displaced 
variable pitch pulleys, finger tip contro] 
of speed change, and rugged frame with 
rotating parts mounted between widely 
spaced _ bearings. Sterling Electric 
Motors, Inc., 5401 Anaheim-Telegraph 
Rd., Los Angeles 22, Calif. 

Circle No. 11, Reader Inquiry F 


ELECTRICALLY HEATED 
PLATENS 


Steel sandwich-style electrically heated 
platens, called Thermaplatens feature 


replaceable heating units; heat range 





to 600 F max; compressive strength, up 
to 7000 psi. It is available in all sizes 
up to 8 ftx 12 ft. Thermel. Inc., 3449 
W. Lake St.. Chicago 24, Il. 

e No. 12, Re ry F 


XENON-FILLED THYRATRONS 
FOR MOTOR CONTROL 
CIRCUITS 

Two Xenon-filled thyratrons having 
identical electrical characteristics are 
suitable for use in motor control and 





ignitor firing circuits. The EL C4J is 
designed for socket mounting; the El 
C4J/F, for panel mounting whereve: 
conventional sockets might not be de 
sirable. 

Ratings of both types are: 4 amp d- 
continuous average anode current; 30 
amp oscillograph peak current with 
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Battery Of Leesona No. 108 Coil Winders installed in the plant of Acme Electric 
Corporation, Cuba, N. Y. The most advanced hand-feed coil winders ever designed, 
Leesona No. 108’s wind 4 to 30 paper insulated coils in stick form simultaneously. Note 
how conveniently the controls are located for quickly changing to a new coil spec — one 
of many advantages for speeding production on long or short runs. Inset shows an Acme 
Electric precision-wound luminous tube transformer which features coils that provide 
18 MA 12000 volt secondary. j 


At ACME ELECTRIC...Leesona coil winders | 
provide new production advantages 










Manager credits No. 108 
machines with vital share 
in increasing output 


Transformers made by Acme FElec- 
tric Corporation are used in a wide 
range of equipment, including radio, 
TV and other electronic apparatus, 
rectifiers, neon signs and fluorescent 
lighting. To meet increased demands 
for its products, Acme Electric re- 
cently replaced old hand-feed coil 


winding equipment with new Leesona 
No. 108 Hand-Feed Coil Winders. 
Plant Manager W. F. Koubek of Acme 


Electric sends the following report: 


**Leesona No. 108 Winders are do- 
ing a great job of expanding our 
production. For short runs on a 
wide variety of coil types, the 
quick-change features of these 
machines are unequalled. We’re 
getting excellent results in both 
quality and quantity from the ac- 
curacy, casy operation and fast 
winding speed of our new 108’s.”’ 


Many similar reports prove how 
Leesona No. 108 Coil Winders — the 
most accurate, flexible and economical 
hand-feed winders ever developed 
are bringing important benefits that 
can save you time and money, too. 


Get the Whole Story 


The coupon below will bring you 
complete facts on Leesona No. 108 
Coil Winders, together with other 
helpful coil winding information. 
Why not check and mail it today? 





FOR WINDING COILS 


IN QUANTITY... 
ACCURATELY ...USE 


LEESONA WINDING MACHINES 


JUNE 1955 


Please send me 


coil winding machinery. 


UNIVERSAL WINDING COMPANY 


P. O. BOX 1605, PROVIDENCE 1, RHODE ISLAND, Dept. 26 


[__] Bulletin on the Leesona No. 108 Hand-Feed Coil Winder. 
L] Condensed catalog of Leesona Winders. 
[ ] Bulletin on the new Leesona Pay-As-You-Profit Plans for purchasing or leasing modern 
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® = «8 « maximum peak forward and peak ip. 

For Printed Wirin A lications verse of 900 volts. Average are dro) is 

d rS 12 volts; heating time is 60 sec. Stalile 

’ grid characteristics are maintained 

throughout life; critical grid current js 
less than 10 microamp. Electrons, |) 

127 Sussex Ave., Newark 3, N. J. 
e No. 13, Rs juiry f t 
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® 
NS GAS AND MERCURY-VAPOR 
THYRATRON 


Suitable for motor-speed control and 


regulated rectifier applications is a 


thyratron, gas- and mercury-vapor-fill: 

Tee a) le ge eggs boat 
‘ for long life, quick starting, and wide 

temperature limits. Designated NL-730 


dg at) 
PHENOLIC INSULATED 


Webel ay 
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@ ERIE TUBULAR CERAMICONS offer a convenient form 
factor for printed wiring board applications. This is 
especially significant when above-board space is at 
a premium. 








its ratings are: filament volts, 2.5; 
filament current, 12 amp; peak inverse 
and forward volts, 1500; anode current 




















& ERIE Tubulars offer added printed wiring layout flexi- 3.2 amp; peak anode current, 40 amp: 
bility. The smallest unit is capable of spanning a range anode current averaging time, 5 sec; 
from 3%” to 234” and filament heating time, 30 sec. 


National Electronics, Inc., Geneva. Ill. 
e No. 14, Reé F 








@ Leads of ERIE Radial Lead Tubular Ceramicons are 
tinned with a minimum of .00l"’ coating of solder to 
assure continued ease of soldering even after long 
storage. 


TUBULAR PAPER CAPACITORS 
IN CERAMIC CASES 
@ The uniform case size of the ERIE Molded Tubular 


Ceramicon is particularly adapted to automatic loading enaennns Ave rane Gaaceme eye. TT" 


and is available packaged on tape,—2000 to a reel. capacitors are said to include high in- 
; sulation resistance (2000 megohms 


mfd) and low power factor (less than | 
@ ERIE Tubular dielectric design is inherently strong. per cent at 25 C). Their non-induc- 


Lead wires are wrapped around the dielectric and tively wound foil assemblies are oil- 
soldered. This feature assures unusual ruggedness in 
withstanding stress on leads in any direction. 


















Temperature Compensating and General Purpose Tu- 
bular CERAMICONS are available in a wide capacity 
range with tolerances as close as + 1% or +.1 mmf. and 
in Hi-K types for by-pass and coupling applications. 














Write for a copy of Bulletin 313-2 for a complete impregnated and hermetically sealed 
description of ERIE TUBULAR CERAMICONS. in steatite cases. They are overload 
tested and have a standard tolerance 0! 
+ 20 per cent. Their thermoset end 
ERIE ELECTRONICS DIVISION seals will not soften or flow with solde 


ing at any conceivable erating 
ERIE RESISTOR CORPORATION ing or at any conceivable operati 
Main Offices and Factories: ERIE, PA. temperature. 





Capacitors are available in capaci!) 
ranges from 0.0005 to 1.0 mf and 






HOLLY SPRINGS, MISSISSIPPI ON, ENGLAND * TRENTON, ONTARIO 
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\OU CAN COUNT ON CONTINENTAL 
FOR EVERY FASTENER NEED! 





Phillips “Bits~Holders—Screws” 
are Exclusive with Continental! 


Here’s how they can longer life than other bits, and have cut 
boost your output fastening costs as much as 50%. 
Send for this free 


Only the Continental Screw Co. offers booklet on Hy-Pro 
this three-way fastening combination to in- Phillips Insert Bits 
crease your output. Phillips bits, holders, and Holders. Write 
and screws now make power-driving really “sl ee - — 
practical—even on your finished parts. Bedford, i ins 


The Continental record speaks for itself. 


Continental Phillips Bits have driven as Continental Screw Co. 


many as 1,000,000 screws without replace- Manufacturers of Holtite Fastenings 
ment. They average from 2 to 4 times NEW BEDFORD, MASSACHUSETTS, U. S. A. 


JUNE 1955 













Factory 200, 400, 600, and 1600 WVDC ratings. 


Tinned copper leads, 2 in. min length, 


¢ pre-setting assures make for easy soldering. Illinois Con. 
\ f denser Co., 1616 North Throop St., Chi- 
high accuracy .. . cage 22, Ill. 
: E ircle No. 15, Reader Inquiry Fa ty 
eliminates costly 
pre-installation 


adjustments 





FLUID TORQUE 
MULTIPLIER 


Fluid torque multiplier for electric 
motors under 10 hp eliminates shock 
starting or stopping and gives full 
power take-off on intermittent or power 
loading. Designated the Fluomatic, it 
is available as a standard package unit 





or with custom modifications. Applica- 
tions include use on screw conveyors, 
hoisting devices, and other machines. 
Self-contained, the Fluomatic consists 
of a turbine, reaction member and 
pump in an aluminum housing, with a 
total weight of 27% Ib. Little Beaver 
Industries, Willoughby, Ohio. 

rcle No. 16, Reader Inquir 
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CUNCT cvc.nc TIMERS 


The accuracy of a cycling timer depends on the exactness of the cam 


settings. If any one of the driving cams is incorrectly set, even to the MINIATURE CLUTCH, 


minutest degree, the over-all program pattern or sequence of operations CLUTCH BRAKE 
is changed. -_ 
Miniature clutches or clutch brakes 


operate on the principle of an electro- 
magnetic actuation of a friction plate to 


Cramer cycling timers are normally supplied with all cams pre-set 
to customer specifications on special calibration equipment like that 
shown above. This pantographic principle, in effect, produces a sixteen- ‘ 5 : 
time enlargement of the cam, permitting extremely close setting ac- provide virtually instantaneous starts 





curacies. 











While these timers can be adjusted in the field, factory setting as- 
sures highest accuracy and eliminates costly pre-installation adjustments. 


This is but one of the many Cramer customer services designed to 
provide greater product usefulness and satisfaction at lower cost. 


For full information about Cramer Cycling Timers, write for new 
Bulletin PB-510. 
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a The R. W. CRAMER CO., Yue. 


BOX 8, 





CENTERBROOK, CONNECTICUT 
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TO HEALTHY PLASTICS APPLICATION 





DOW STUDIES HELP 


Testing section of Dow Plastics Coatings Laboratory. 





YOU GET THE BEST 


RESULTS FROM COATINGS AND FINISHES 
FOR STYRON 


A look at the many Styron® products on the market shows the beauty in design, 
wide color range and varying physical properties possible with Dow’s different 
Styron formulations. There may be times, however, when you want to add further 
functional and decorative effects to Styron. Coatings and finishes can be the 
perfect answer if they’re selected and used properly. 

Dow has studied and evaluated many techniques and methods for the coating of 
Styron. The very business of Plastiatrics is to provide a continuous study, 
analysis and treatment of all phases of plastics and their application so that suc- 


cessful results can be predicted. 


Which Coating or Finish 
Do You Use? 


First, of course, you consider the re- 
sults you want. Then you apply the 
coating that will give you that result. 
It is important, however, to pay care- 
ful attention to application technique. 
For example, lacquers are used for 
the striking back painting method 
which gives depth and gem-like ap- 
pearance to escutcheons. But to be 
just right, the molded part should be 
checked for residual stress and the 
effect of lacquer solvent on crazing. 
There must be enough solvent attack 
to insure lasting adhesion but not 
enough to weaken the molding. It is 
important to know whether lubricants 
are used in the material or molding 
process and what effect they may have 
on surface adhesion. Surface treatment 
ind application techniques can be 
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An example of metallizing of Styron. 


worked out to meet specific needs. 
For instance, metallizing can be ac- 
complished in any one of five different 
ways to provide additional physical 
properties or improved appearance. 


For a specialized interior finish to re- 
semble suede, felt or mohair, a flock- 
ing process may be used. Metallizing, 
flocking and lacquering require many 
of the same basic considerations when 
it comes to proper application tech- 
niques. Printing and labeling to add 
printed words, identification, direc- 
tions, etc., also pose application prob- 
lems similar to lacquering, although 
not as critical in nature. Of course, 
every different type of application tech- 
nique, coating, or finish requires spe- 
cial attention to its own problems. 


How Dow’s Plastiatrics 
Studies Can Help You 


Dow studies can be of service to you 
because they include extensive infor- 
mation not only on different types of 
coatings and finishes but on proper ap- 
plication techniques, surface cleaners, 
drying procedures and other data. 
This information can help you pro- 
duce results while avoiding a long 
trial-and-error approach that often 
means a costly expenditure in both 
time and money. 


Free Bulletin Offered 


For more complete information on 
this subject, send for your free copy 
of Dow’s Technical Service bulletin 
entitled “Coatings and Finishes for 
Styron.” Write to Plastics Sales De- 
partment PL 455U, THE DOW CHEMI- 
CAL COMPANY, Midland, Michigan. 


DOW POLYSTYRENE FORMULATIONS: 

Styron® 666 . . . Dow general-pur- 
pose polystyrene. 

Styron 688 . . . for controlled flow 


and controlled pressure distribu- 
tion in the mold cavity. 
. . for medium-impact 


Styron 777 . 
strength. 

Styron 475 . for high-impact 
strength and high elongation. 

Styron 475 sheet . . . for vacuum or 
pressure forming. 

Styron 480 . . . for extra-high-im- 
pact strength. 

Styron 700 . . . for high heat re- 
sistance. 

Styron 637 . 


. . for improved light 
stability. 





you can depend on DOW PLASTICS 
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, ee ; ; three bolts which are tightened afte! ‘ 
easy installation. Precision made of highest quality materials the shaft has been inserted and ; 
. 2 ; ae aligned. Tightening the three holding 
to insure maximum operating dependability. Send for bolts clamps the bearing in a fixed 


the exact electrical characteristics, the exact size 


and the exact mounting necessary for top efficiency and 


details on how to get more relay for your money from Comar. as a final operation. Nice Ball Bearing 


RELAYS « SOLENOIDS + COILS » TRANSFORMERS + SWITCHES + HERMETIC SEALING 







and stops. Response speed, measu 
in milliseconds, is dependent upon 
plication. Energizing the coil engaves 
the clutch and provides instantane: is 
power pick-up. 

When the coil is de-energized. 
clutch is disengaged and_ brak 
action occurs, if desired. Energizing 01 
de-energizing can be remotely contr«|- 
led by vacuum tubes, limit switches, 
relays or other devices. Standard 4; 
voltage is 28 volts d-c; however, coil 
voltage and current can be provide: 
to customer requirements. Units have 
through-output shafts, thus allowing 
input aud output connections to |e 
made on the same end, facilitating use 
in combination with gear speed reduce: 
components. Globe Industries, Inc... 
1784 Stanley Ave., Dayton 4, Ohio. 
Circle No. 17, Reader Inquiry Facility 


FLANGE MOUNTED BEARINGS 
Flange-mounted, self-aligning bearings. 
designated the F100 Series, are de- 
signed for machine frame applications 
and feature a labyrinth composition 
seal that assures retention of lubricant 
and the exclusion of foreign material. 
They are available in shaft sizes rang- 
ing from 1% in. to 14 in. and are 
recommended for medium loads and fo1 
speeds ranging up to 5000 rpm 


better maximum. 


The F100 assembly, after being 


k b tt mounted in a frame opening of the 
tO wor e er proper size, is attached by means of 









Relays tailor-made for the job 


2 COENEN. i tia ten sete BATE 


perform better, last longer. It costs 
no more to have Comar custom-design 
and manufacture relays to exactly 


fit your requirements. Comar gives you 


position; the two setscrews are locked 


Co., 30 and Hunting Park Ave.. 
Philadelphia, Pa. 
No. 18, Reader Inquiry icility 


Oma ELECTRIC COMPANY 


3349 ADDISON STREET TURNS-COUNTING DIAL 
CHICAGO 18, ILLINOIS 





Having a 2-in. diam and weighing 3 « 

Duodial series R_ turns-counting dial 
g 

provides 25- and 40-turn count-capa 
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HIGH get 


BECAUSE IT SOUNDS BETTER 


TRANSFORMERS 
ARE INSULATED 


NATVAR B& 
Straight Cut V.C. <«% 


Natvar Products 


* Varnished cambric—cloth and tape 
Se ee 
eu Me Mel a) 

* Varnished—Silicone coated Fiberglas 
be eee) 

® Slot cell combinations, Aboglas(®) 


UM eee ee 
tubing and sleeving 


* Extruded vinyl tubing and tape 
SMS ih UC 
pS ey 


Ask for Catalog No. 23 
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HE Davin Bocen Co., Inc., manufactures high fidelity home 

music systems of highest quality. Their matched tuners, 

ampli fiers, record players and accessory units are noted for their flat 

frequency response over the entire audio range, minimal distortion, 

and other features such as the Bogen Auto-Lock tuning circuit to 
simplify tuning and eliminate drift. 


Engineering and design are up to the minute, and components are 
carefully built of the best of suitable materials. Natvar straight cut var- 
nished cambric is used as transformer interwinding insulation because 
“it is soft, pliable, and easy to handle, of uniform thickness throughout 


the sheet, with no thin spots. It is consistently good. Each shipment is 
exactly like the last.” 


Natvar flexible insulations are uniformly dependable no matter where or 
when purchased. They are available either from your wholesaler’s stock or 
direct from our own. 
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PLASKON® Alkyd 


The magneto coil case in the rugged, 
one-man McCulloch power saw is 

made of Piaskon Alkyd Molding 
Compound 422. After investigating a 
number of possible materials, McCulloch 
found that only PLaskon Alkyd was able 
to meet their rigid requirements... 

for critical dimensional stability, arc 
resistance, good strength over a wide range 
of temperatures, and maximum electrical 
insulation performance. 


Piaskon Alkyd is a high-quality molding 
compound designed specifically for 
electrical and electronic applications. 

If you require greater insulation values in 
the products that you manufacture, you 
will do well to contact your nearest 
PLaskon Man. He will give you complete 
data on all of our alkyds and assist you in 
applying the right one to your products. 


For further information on PLASKON Plastics and Resins, address 
BARRETT DIVISION, Allied Chemical & Dye Corpora- foes 
tion, 40 Rector St., New York 6, N. Y., HAnover 2-7300 HIG 


This is the magneto coil case used in the 
McCulloch power saw. 


een ET ee a ee en ee ee 


PLASKON ALKYD may be able to help 
you reduce production costs. It can 
be used in a one-piece molding in 
place of other materials that must 
be assembled. 


ALKYD BASES, sockets and casings 
have found wide acceptance in elec- 
tronic and electrical applications in 
fields as diversified as television, 
(tube sockets) and aviation, (con- 
trols, magneto housings, etc.). Mold- 
ers appreciate PLaskon Alkyd’s 
rapid cure-rate, general moldability 
and handling characteristics. 
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Cold Molded Plastics Are Still Best For 
Electrical and Insulation Applications 


..and you can 


cut costs with 
Aico Cold Moided Plastics 


When your products call for parts 
with high arc resistance and proven 
stability at operating temperatures 
up to 1000° F . . . that’s when Aico’s 
cost-cutting cold molding process 
offers a money-saving opportunity. 
Cold Molding . . . the original plas- 
tics molding method offers high 
production from a low-cost, single- 
cavity mold. Aico pioneered the 
cold molding process in 1916... 
Aico continues to offer manufac- 
turers the latest improvements in 
this proven, cost-cutting process. 


These control knobs, valve handles, pigtail connectors, utensil handles and other 
parts represent but a few typical examples of the profitable application of Aico 
Cold Molded Plastics. Many such cold molded plastics are available from Aico 
Stock molds to further reduce costs. Aico engineers are at your service to help 
with your specific production problems. 


Aico PRECISION 
MOLDED PLASTICS 


FREE Aico Booklet explains the use and advantages of Aico cold 
molded plastics. Also explains other phases of Aico’s complete plastic 
molding service including: Engineering Counsel; Mold Building; Injection, 
Compression and the molding of Reinforced Plastics. Free Aico Plastics 


Applicator will determine the best plastic molding method and material 
for your product. . 


AMERICAN INSULATOR CORPORATION + New Freedom, Penna. 


[] Please send me free booklet on Aico’s complete services. 
(] Please send my Free Plastics Applicator. 


Name Position 
Company 


Address 


ties for setting and indicating the revo- 
lutions of multi-turn components. 

Two coaxial dials form the unit; 
the inner dial counts hundredths of 
each turn; the outer dial counts the 
number of completed turns. To elimi- 
nate backlash, the knob has been made 
part of the inner dial and connects 
directly to the shaft of the device. 
Available from stock, the R_ series is 
suitable for use with any multi-turn 
unit having a 14 in. shaft. Optional is 
a built-in locking device to prevent 
rotation of the dials and driven unit. 
Helipot Corp., 916 Meridian Ave. 
South Pasadena, Calif. 

No. 19, Reader Inquiry 


MINIATURE CERAMIC 
ROTARY SWITCH 


Occupying a panel area of less than 
114 sq in. miniature Series M ceramic 
rotary switch is designed for use in 
guided missiles, airborne equipment. 
and portable and mobile ground equip- 
ment. Coin silver contacts, rotors and 
slip rings are provided for low contact 


resistance and good electrical char- 
acteristics. Ceramic parts are silicone- 
impregnated to withstand extreme 
humidity. 

The single-pole switch has 18 short- 
ing-type contact positions available in 
many combinations; several sections 
may be ganged by adding supplementary 
wafers; 2 or 3 poles per deck may also 
be obtained. Flashover voltage at 60 
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vitreous-enameled resistors 


4 
aS 


VY 18 SIZES—1 to 15 WATTS* 


3/16”, 1/4” and 5/16” diameters—1/2” to 1-3/4” lengths 


If you want a compact, wire- 
wound resistor for your tough 
jobs, specify Ohmite axial-lead 
resistors. These power-type units 
are designed to stand up under 
high temperatures. All parts— 
core, resistance wire, vitreous- 
enamel coating, and terminal 
bands—are “thermally hal- 
anced” to expand and contract 
as a unit. Terminals remain 
firmly anchored, cracking is 
eliminated, and moisture can- 
not enter the resistor. 






peat) \ S43 


*The rating for any one size is determined by the maximum operating tem- 
perature as specified by Underwriters’ Laboratories, RETMA, or MIL-R-26B. 










KCBS WELDED TERMINALS— STEATITE CORE— VITREOUS ENAMEL— 
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Write for Bulletin 48 oIvIDOHM" Types. 
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RHEOSTATS » RESISTORS = RELAYS » TAP SWITCHES 


OHMITE MANUFACTURING COMPANY, 3613 Howard St. * SKOKIE, ILL!NO!S 


(Suburb of Ch ago 


1925-1955 


eveles is 1000 volts peak and current- 
carrying capacity is 2 amp. The switch 
js designed to meet all applicable mili- 
tary specifications. Daven Co., 191] 
Central Ave., Newark, N. J. 
Pix 70 

No. 20, F 


TEFLON TUBING 
Flexible Teflon tubing for Class H 


service, featuring complete flexibility to 
—9) C, possesses the inherent properties 
of Teflon. It is inert to moisture, has a 
tensil strength of not less than 1500 
psi, and a minimum breakdown voltage 
of not less than 5000 volts rsm. 

Inside tubing diameter runs from a 
minimum of 0.014 to a maximum of 


0.112 in., with wall thicknesses running 
from 0.008 to 0.012 in. Suitable for 
capacitor and resistor leads, junction 
wire terminals, subminiature tube leads 
and similar applications, the tubing is 
available in a variety of solid and strip- 
ped color code combinations. Colors 
conform to MIL-STD, 104, and are 
light-, heat-, and solvent-fast. Hitemp 
Wires, Inc., 26 Windsor Ave., Mineola, 
= ¥. 


No. 21, Reader Inquiry Facility, page 23 
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SOLENOID-OPERATED 
SPRING-RETURN AIR VALVE 


Aluminum cover of a completely en- 


closed 14 in. 4-way solenoid-operated 


spring-return air valve protects sole- 
noid and valve against dust, dirt and 


All Have a Good Word For 
H & V Insulating Papers 


ING COMPANY 


And why not? These in- 
sulating papers have the stamina to withstand severe 
conditions they have HIGH DIELECTRIC 
STRENGTH ... GOOD DRAWING CHARACTERISTICS 
... STRICTLY NEUTRAL PH (for maximum service 
at high temperatures). 


Yes, plus a type of service you can depend on — 
by mail, by phone, by personal contact. Let us know 
your requirements for insulating papers for genera- 


tors, transformers, small motors and other electrical 
equipment. 


HOLLINGSWORTH & VOSE COMPANY 


East Walpole, Massachusetts 


Manufacturers of Technical and Industrial Papers 
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MODEL S-14-B 


DC COUPLED 


REPETITIVE OR TRIGGER 
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PIONEERING... 


The WIDE BAND POCKETSCOPE, model S-14-B, hits a new high in 
frequency response for light, compact, truly portable oscilloscopes. The 
response extends all the way from DC to 700 KC within —2 db without 
peaking. Thus providing a pulse rise time of 1.8 microseconds. Furthermore, 
sensitivity has not been unduly compromised in order to accomplish such 
fidelity. The vertical sensitivity is 50 millivolts rms/inch. The sweep is oper- 
ated in either a repetitive or trigger mode and covers a range from 0.5 cycles 
to 50 KC with synchronization polarity optional. Other essential vertical 
and horizontal amplifier characteristics include non-frequency discriminating 
attenuators and gain controls as well as individual calibration voltages. 
Additional provisions for direct access to all the deflection plates, the second 
anode, and the amplifier outputs help to make the S-14-B a standout instru- 
ment of flexibility and utility. All this plus portability! The incredibly small 
size and light weight of the S-14-B now permits “on-the-spot” use of the 
oscilloscope in all industrial, medical, and electronic fields. Its rugged con- 


e 


struction assures ‘laboratory performance” regardless of environment. 


WATERMAN 


PHILADELPHIA 25, PA. 
CABLE ADDRESS: POKETSCOPE 


PRODUCTS CO., INC. 


WATERMAN PRODUCTS INCLUDE 





$-4-C SAR PULSESCOPE® 

$-5-A LAB PULSESCOPE 

$-6-A BROADBAND PULSESCOPE 
S$-11-A INDUSTRIAL POCKETSCOPE® 
S-12-B JANized RAKSCOPE® 
S-14-A HIGH GAIN POCKETSCOPE 
$-14-B WIDE BAND POCKETSCOPE 
$-15-A TWIN TUBE POCKETSCOPE 
RAYONIC® Cathode Ray Tubes 

and Other Associated Equipment 









water. For added convenience, the cover 

is gasket-sealed with locked-in screws, 

Designated model 541, valve dimensions 

are 614 in. x 314 in. x 2%4 in. wide. 

Mechanical Air Controls, Inc., 10030 

Capital, Oak Park, Detroit 37, Mich 
rcle No. 22, Reader Inquiry Facility, pa 


AUTOMATIC RESET TIMER 

Atcotrol automatic timer, with 
dial setting, is designed for timing and 
sequencing of electrical load circuits on 


reset 


industrial machinery and process opera- 
tions. 

Feature of the 
timing ranges use the 


design is that all 
same internal 
operating mechanism, housed in basi: 
chassis and cover, with interchangeable 
dials and motors making possible 10 
timing ranges from 0 to 15 sec, with 
minimum setting of 14-sec, to 0 to 240 
min with minimum setting of 240 sec. 
Dial and changed in 
matter of 3 min. 


motor can be 





ee 
Oo 


The timer has one-piece injection 


molded acrylic front piece, serving 


dual purpose of dust-proof cover and 
seal for dial. It 
round cut-out 3°46 in. in diam, and is 


mounts into single 
secured in place by tension studs on 
back-up ring held in position by O-ring 
retainer. It can be installed into 
panels up to 1% in. thick. 

Design makes possible external in- 
spection of timer motor operation, 
clutch engagement. elapsed time pointe! 
operation, pointer reset and load switch 
actuation, without interrupting opera- 


tion or process. A special “guillotine 


impingement’ clutch —(metal-to-neo- 
prene) with double bight combines 


advantages of multiple-tooth and fric- 
tion clutch disk 
eliminates wear and slippage problems 
with these latte! 
Contacts are rated at 10 amp 


arrangements, ul 


usually associated 


types. 
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in just a few days...you can get 


a Standard Howara 


Fractional H.P. Motor to test 


111A—1/45 to 1/30 H.P. #1109—1/16 to 1/8 H.P, #100—1 /50 to 1/13 H.P. £200—1 /200 to 1/75 H.P. 


#512—1/20 to 1/ #700—1/8 to 1/2 H.P. #2800—1 /30 to 1/70 H.P. 3000 GEAR MOTOR— 


OUTPUT 120 IN. LB. 


Universal and D.C. Motors 
1/1000 to 1/2 H.P. 


Shaded Pole Motors 
1/2000 to 1/8 H.P. 


Induction Motors 


4 


£5000—1/15 to 1/8 H.P. ¢2500—1 /300 to 1/1400 H.P. #2900—1 /100 to 1/15 H.P. 1/1400 to 1/4 H.P. 


If you are searching for the right motor to fit your quantity application, check 
today with the people at Howard. 85,000 applications over the past 25 years 
means broad experience and a wide 
range of motor types and specifications 
—in fact, the largest line of fractional 
HOWARD H. P. motors in the field. Just a 
representative few are shown here so 
if you don't see what you need, write 
today and tell us your requirements. We'll answer your inquiry promptly. 


Many standard motors are immediately available for your preliminary tests. 


Write, wire or phone; we'll handle your inquiry or sample order promptly. me 


buy Unted States 
tense Bon 
DEPT.EM-6 * HOWARD INDUSTRIES, INC.+« RACINE, WIS. . 2 


SALES OFFICES: 208 S. La Salle St., Chicago 4 + 942 S. La Brea Ave., Los Angeles 36 * Room 4822, Empire State Bldg., New York 1 


DIVISIONS: EMO ELECTRIC MOTOR CORPORATION CYCLOHM MOTOR CORPORATION REF RACINE ELECTRIC PRODUCTS 
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CONTROLLING 


COUNTERS with 


Automatic Reset 





FOR REVOLUTION, STROKE 
AND ELECTRIC COUNTING 
THESE predetermining counters 
with instantaneous reset will auto- 
matically recycle a variety of single 
and multi-stage switch functions. 







at 115 volts, a-c non-inductive. Auto- 
matic Temperature Control Co., Inc., 
5200 Pulaski Ave., Philadelphia 44, Pa. 

e No. 23, Reader Inquiry Facility, page 23 


TENSION LOCK NUT HOLDS 
ADJUSTING SETTINGS 


Tension-type lock nuts make it possible 
to quickly change the setting of an 
adjusting screw to any desired posi- 
tion. Specially designed barbs at the 
base of the tension nut grip and hold 
securely. Once assembled, repeated ad- 
justments of the screw can be made 
with a screw-driver, without readjusting 










Anew 


standard |, 
of insulation | 
performance 



















or changing the position of the nut. 
The tension nuts exert a resilient 

spring-locking action on the threads of 

the adjusting screw, holding them to 


Recycling operates without time 
lag at speeds to 5,000 rpm. The 
switching pattern repeats auto- 
matically as long as desired. The 
control circuit is an integral part 
of the equipment. 


CYCLO- 
MONITORS 


Used to control 
one or two switch- 
ing events within a | 
preset count-cycle. |. 





ELECTRICAL INSULATION 


SSE, gna SLEEVING 
Replace unwieldy change gears, cam 
systems, timing chains, etc.—provide A superior vinyl impregnated | 
quick and completely flexible adjust- Fiberglas® insulation, Resinite 


ment for changing requirements. Ad- 
justment in one-count increments ex- 
tends over a wide range of numbers. 
Available in a variety of models— 
write for General Catalog of Cyclo- 
Monitors. 


Vinyl Glass sleeving offers de- 
pendable performance under ex- 
treme conditions. 












@ For operation from —50° to 
395° F (20 hours) 

@ Maintains flexibility and 
dielectric strength after 
1000 hrs at 300°F 

@ Withstands creasing, pounding, 
twisting and bending without 
loss of dielectric strength 

@ Excellent chemical and oil 
resistance 

@ Won't craze or crack 


@ Grades B-A-], B-B-1 and B-C-1 
@ Sizes #24 to 56” 
@ Eleven colors 


@ Priced comparable to ordinary 


cotton or rayon base insulations 
*Reg. TM — Owens-Corning Fiberglas Corp. 





the adjusted position, despite vibra- 
tion. Screws turn smoothly with mini- 
mum wear on the threads at maximum 
torque, even after repeated readjust- 
ments. Back-off torque is twice the 
installation torque. No serrations, spe- 
cial holes or other auxiliary holding 
means are necessary. 

The tension nuts are available in 
sizes for No. 2-56, 4-36, 6-32, 6-56 and 
10-32 screw threads. The Palnut Co., 61 
Cordier St., Irvington 11, N. J. 

rcle No. 24, Reader Ir ry F ty, f 




















| PROGRAMONITORS 


Same cycle range as Cyclo-Monitors, 
but also permit ANY NUMBER of 
intermediate switching events. Com- 
plex switching patterns of any count- 
able sequence can be programmed and 
automatically repeated. Momentary or 
dwell switching—continuous or inter- 
mittent operation. Built-in control cir- 
cuit can be opened or closed at any 
numbers. Write for Bulletin 505. 


UU ia Lees) aa ce) | 


5228 W. Electric Ave. 
MILWAUKEE 14, WIS. 


CLASS H PRESSURE- 
SENSITIVE TAPE 


Advantages of Class H pressure-sensi- 
tive tape, Brand No. 7000-G, are due to 
its high tensile and dielectric strengths | 
combined with excellent bonding abil- 
ity at temperatures ranging from —100 
to 550 F. 

Utilizing a Fiberglas backing and a 
newly developed silicone adhesive, the 
pressure-sensitive tape offers a high 
degree of stability in the presence of 
lubricating oils, and sulphuric, hydro- 


Ask your Resinite representative 
or write for samples and per- 
formance data. 


a7 
esinite 







RESIN INDUSTRIES, INC. 


315 Olive St. - Box 1589 - Santa Barbara, Calif 
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@ DRY-TYPE TRANSFORMERS 






MACHINE TOOL TRANSFORMER CUSTOMER SPECIFIED ACCESSORIES GROUPS 





























\Terminal Board | Cable Leads | Fuses 
Group | Circuit Volt-amperes 
No. /|Primary Sec- Primary| Sec- | One Two | Four | Breakers! Ratings Available 
ondary ondary| 





























Gl | yes yes no | no no no no no 50, 75, 150, 300, 500, 750, 1000, 1500, 2000, 3000, 5000 

G2 yes yes | no no yes no no | no 50, 75, 150, 300, 500, 750, 1000, 1500, 2000, 3000, 5000 

G3 yes yes | no no no no no | yes : .. 300, 500, 750, 1000, 1500, 2000, 3000, 5000 

G4 no yes | yes no no no | no | no 50, 75, 150, 300, 500, 750, 1000, 1500, 2000, 3000, 5000 

Gl—Terminal G5 yes yes | no no no yes | no no 50, 75, 150, 300, 500, 750, 1000, 1500, 2000, 3000, 5000 
boards Gé yes yes no no | no no yes no . «. «+. 300, 500, 750, 1000, 1500, 2000, 3000, 5000 
G7 no no | yes yes | no | no no no 50, 75, 150, 300, 500, 750, 1000, 1500, 2000, 3000, 5000 





62—Terminal boards, G3—Terminal boards, circuit G4—Secondary terminal G5—Terminal boards, G6—Terminal boards, G7—Basic transformer 
fused secondary breaker in secondary board, primary leads out 2-fuse secondary board 4-fuse secondary board : with leads out 













UNEQUALLED FLEXIBILITY of G-E dry-types is demonstrated by the you require and specify the accessories group your customer 
new machine tool transformer design. Merely select the rating wants. You get a ‘“‘custom-tailored’”’ unit at a stock item price. 


Heres how you can meet design requirements 
by specifying G-E standard dry-type transformers 


Most of your requests for G-E dry-type transformers can be 
filled with a standard unit, directly from stock. For example, 
G-E machine tool transformers are available in 22 basic designs, 
yet these twenty-two basic designs offer over 100 different 
electrical combinations—enough to meet almost any design 
requirement. 

The same design flexibility is apparent in the rest of G.E.’s 
high quality specialty and general purpose dry-type trans- 
formers, such as voltage stabilizers, control and signal trans- 
formers, and saturable reactors. 

General Electric submits each Type M transformer to a 

minimum of 18 different tests and inspections. It is this typical 
high quality control of G-E products that assures you of the 
highest quality possible. 
COMPLETE LINE of Type M transformers covers ratings from 0.25 When you need a dry-type transformer, call on your nearest 
kva through 15 kva. These transformers are designed for rugged G-E Apparatus Sales Office—they will be glad to help you. 
service in a wide variety of applications, both indoor and outdoor. Or, send in the coupon and we will promptly send you more 
detailed information on G-E dry-type transformers. 


GENERAL @@) ELECTRIC 


——— — 






























General Electric Company, Section C410-11 
Schenectady 5, New York 






Please send me the following bulletins: 
1) GEC-1270 Transformers for Control Panels & Machine Tools 


1) GED-2024 M&D Dry-type Transformers for Industry 
] GET-2424 Amplistats 








NAME 








COMPANY 
AMPLISTATS, self-saturating magnetic amplifiers combine the 
advantages of high gain, fast response and simple, rugged con- 
Struction. Available in ratings from 1 through 930 volt-amperes. 





ADDRESS 






CITY 































































MACHINING 


GRINDING 


LAPPING Parts for this piston 
and sleeve assembly 
were mated and lapped 
to a precision fit. Clearance 
tolerances were maintained 
on the assembly fo less than 
.00006”. Inside diameter, 
concentricity and grooves were 
also held to very close tolerances. 


ACME CAN PRODUCE PRECISION PARTS 
OR ASSEMBLIES TO YOUR ORDER 


Acme will produce, to your specifications, finished 

hardened and ground parts from ferrous or other materials, 
complete from raw stock or from your semi-finished parts, 
in quantities from one to a million pieces. 


Parts can be produced as individual pieces or as assemblies, with 
or without pistons. Tolerances to within .00001” or less, and 
corresponding micro-inch finishes can be maintained. 


Acme’s modern plant contains over 250 

metal-working machines and 150 pieces of laboratory testing 

and inspecting equipment. Services include complete machining, heat 
treating, grinding, lapping and honing operations. 


For over 35 years Acme has been producing hardened and 
ground parts for thousands of satisfied customers. 


Send your prints and specifications to the factory 
for quotation, or request a representative to call on you. 


Write for literature or additional information. 


See our file in Sweet's. 


ACME INDUSTRIAL COMPANY 


204 N. LAFLIN STREET, CHICAGO 7, ILLINOIS 
Manufacturers of standard dowel pins * Chamfer micrometer gages * Drill ji 
bushings + Portable bench centers * Roughness comparison specimens * Hardene: 

and ground parts manufactured to order 












chloric, acetic, and nitric acids. Te-'s 
are said to have failed to disclose ai, 
corrosive or staining action on a va 
ety of metals and glass—including cw). 
per, steel and stainless steel, brass, and 
aluminum. 

Fully qualified as Class H_ insula. 
tion, Type 7000-G tape has already 
been tested and approved by the U. s 
Navy, Bureau of Ships, for shipboard 
use. Mystik Adhesive Products, Chi- 
cago Show Printing Co., 2635 N. Kil 
dare Ave., Chicago 39, Ill. 

Circle No. 25, Reader Inquiry Facilit 1g¢ 


HERMETIC SWITCH FOR —100 
TO 250 F SERVICE 


Hermetically sealed limit switch is ca- 
pable of operating in ambient tempera 
tures from 100 to 250 F due to a 
diaphragm-type actuator seal that con- 
sists of silicone rubber which remains 
flexible to temperatures as low as 

-100 F and a layer of Teflon which is 
bonded in place and also held by a 
mechanical seal retainer. 

The hermetically sealed switch con- 
sits of a basic switch and a protective 
housing with integrally mounted actu- 
ator. The housing is a rugged unit. 
brazed at all joints, with a 
cover sealed on by soldering. Elec- 
trical leads embedded in a glass-to- 
metal header provide a positive leak 
proof seal to the connector. 

Roller actuator arm of switch has 
optional settings throughout 360 deg. 
with operating travel of 90 deg. The 
8l-deg of overtravel protects the basic 
hermetic switch and also permits flex- 


copper 





ibility of application. Switch is un- 
affected by temperature cycling, mois- 
ture, extreme heat or cold, dust, dirt 
or other foreign elements. Additional 
feature is its heavy actuating force of 
20 lb, which assures positive operation 
and break-through of any ice forma- 
tionse on the switch. 

Having a life span of 200,000 cycles, 
switch is rated for 10 amp at 125-250 
volts a-c, 28 volts d-c inductive and 10 
amp at 28 volts d-c resistive. Weight, 
0.06 lb. The basic switch can be re- 
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Speaking of resistor quality 


. it is worthy of note that Stackpole Fixed 
Resistors are one of the most 
widely used brands in 
meeting today’s exacting 


specifications. 


Yet) dial) of resistor 
supplier co-operation 


... the Stackpole record of personal attention to detail 
in matching resistor requirements and of following through 
with ‘‘on time” deliveries of dependable, fully 


quality-controlled units, speaks for itself. 


Electronic Components Division 


STACKPOLE CARBON COMPANY, St. Marys, Pa. 


STACKPOLE 


FIXED COMPOSITION 


a ee ee 


Backed by the keen personal interest 


and full co-operation of the specialists who produce them 
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Samples shown in illustration were 
shipped from coast to coast to proof test 
‘the superior quality of the vacumetal 
mercury shown on the right. 

A sample for your own evaluation may 
be secured at nominal cost. 


ar ey Va 
CORPORATION 





Send for samples of 
now available. For quotations 
send prints or samples. 


_ ANNOUNCING 
the [NEW] eacHiNaies mercury..+ 


7" offering the highest 
standard of purity 
ever achieved for 
mercury metal... 


at no extra cost! 
* 

Free of any apparent meniscus or 
oxidation . . . ordinarily detectable 
by the eye . . . this new mercury is 
ideally suited for laboratory use and 
for use in the manufacture of deli- 
cate electrical, electronic and other 
sensitive instrumenis with automa- 
tion, computer, or general applica- 
tions. 

For further information on this 
new vacumetal mercury, write to: 


200 WAGARAW ROAD 
HAWTHORNE, N. J. 








PLASTURBO 


*T.M. registered 


molded nylon 
7 blower wheels 


Plasturbo Blower Wheels give you increased effi- 
ciency, less noise and light weight at less cost! 
Dimensional stability and uniform concentricity 
assure smooth, vibrationless operation. Injection 
molded in one piece with metal hub integral of Du- 
Pont’s FM 10,001 nylon for strength and dura- 
bility for wide ranges of temperature under varying 
conditions. Now being used in automobile heaters, 
air conditioning units, blowers, projectors and many 
other applications. 


sizes 























MOTORS 
MAMCO custom built 
motors ore quality 
built and tested for 
moximum perform- 
once and efficiency. 
Write for complete 
brochure on motors 
ond motor sets today. 










MAMCO 
SWITCHES 
Single pole, single 
throw quality toggle 
switches. Provided with 
wire leads. Six amp. 
capacity at 125 volts. 


MAMCO COILS 
MAMCO engineers 
build quality coils to 
your specifications. 
Send prints or descrip- 
tion of product for 
prices. 


BLOWER UNITS 
Complete blower units. 
We design and manu- 
facture to your speci- 
fications. 
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APPLIANCE MFG. CO. 
RACINE, WISCONSIN 





placed without disturbing the setting of 
the actuator housing. Pretravel and 
movement differential can be set within 
2 deg. Electro-Snap Switch and Ma 
facturing Co., 4218 W. Lake St 

cago 24, Ill. 

Circle No. 26, Re 


HOLLOW LOCK SCREWS 

Hollow lock screws, designed to act 
internal “lock nuts” for setscrews su 
jected to high speeds and vibration, a 


said to combine high strength and 
durability with ease of installatio, 
The heat-treated alloy steel composi- 


tion adds holding power to the set 
design of the hex socket permits ad 
justment or resetting of the setscrey 
without removing the lock screw. 





SOCKET SET SCREW 
SECURED BY HOLLOW 
LOCK SCREW 


When set firmly in place, the lock 
screw presses against the upper surface 
of the setscrew, providing extra lock 
ing action where it is needed. The 
hollow lock screws are produced with 
threads in 12 standard 
diameters ranging from No, 6 to 1 in.: 
length of screw is 1% in. for sizes 6, 8 
10 and 14 in. Class 
Mac-it Div., Strong, 
mond Co., Cleveland, 
No. 27, 


coarse or fine 


3 fit is standard 
Carlisle & Han 
Ohio. 











EPOXY RESIN CURING AGENT 
Liquid 

Agent 2, 
resins, 


curing agent, Epon Curin: 
designed for use with epox 
of handli 
of conventional liquid polyamines wit 
the performance of solid 
curing agents. 
Development work has shown th 
Epon 828 systems, incorporating Curin, 
Agent Z, are useful in 


combines the ease 


polyamin: 


castings, p 
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JUST LOOK at the watt-hour rating of 


Centralab’s New, 
Exceptionally Small, | 
Military-Quality I 
Model 3 Radiohm* 


DON’T look further for a high-quality variable resistor 
that you can use at exceptional wattage for short periods 
of time with minimum resistance change. Centralab’s new 
Model 3 Radiohm is your answer. Tests prove it. 


Take the 10,000 Ohm value for example. It stacks up 
this way: 
ONLY 10% MAXIMUM CHANGE 





; 1 
The model 3 has many other nn ald ae —— 
desirable characteristics: - + - 4 watt for 80 hours 
.. . 4 watt for 300 hours 
Designed for high operating temperatures. . . - 4 watt continuous rating | i 
Closed case construction readily lends This is just one of a complete selection of values for all : 
itself to sealing and potting, (even though miniature applications, guided missiles, geophysical equip- 


we believe that a control should “breathe’’). ment, etc., etc. 


Technical bulletin EP-63 gives you complete engineering 


7a} >] 14" i > - i 
Available in 4” diameter shaft, stand data. Write for it. | 


ard or locking-type. 
Order a quantity of Model 3’s for pilot 


testing. Call in your Centralab represent- 
ative or write directly to the office. 





» A+ 
More proof that : pa 
Like to win a Tele l a 
of high-fidelity records 
of your own choosing? 
Enter this month's 


Y 
| apres question in 50 i. | I 
4 words more or less: 5 


if it’s a job 
for electronic components, 


it’s a job for Centralab 


Centralab’s 

advanced engineering 
continues to create 
the prototypes 

of the components 
industry 







What qualifications do you 
consider most important 
when specifying 
electronic components? 
A leading editor will 
pick the winner of this 
WUE te ree 
Mail-your entry to us 
ts TO 


‘SS, 





Capacitors Switches Printed Ceramicg 
Electronic 
Circuits 


t Nothing to buy. Employees of Centralab and their advertising 

agency not eligible. Duplicate prizes awarded in case ot tie 
\\iak edt Aa \SE Ahi Mah bb bdadbeh bated {Nit 
’ ; - ‘ * } 
WWW Vy ve VN Se rey aT ‘\ 
962F E. Keefe Avenue @ Milwaukee 1, Wisconsin iY * \ 
In Canada: 804 Mt. Pleasant Road, Toronto, Ontario 










SINCE 1922, INDUSTRY’S GREATEST SOURCE OF STANDARD AND SPECIAL ELECTRONIC COMPONENTS 
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ting, laminating and adhesive applica- 
tions where excellent chemical resisi- 
ance, high-heat distortion point and 
good electrical properties under condi- 
tions of high moisture are desired. 
The new curing agent also simplifies 
handling, eliminating the “heating-in” 
required with solid curing agents. \ 
liquid with a viscosity of approximate]) | 
2000 cps, Agent 2 can be mixed with 
Epon 828 at room temperature. Trial 
lot quantities are available. Shell 
Chemical Corp., 50 West 50 St., Ney 
York 20, N. Y. 
Circle No. 28, Reader Inquiry F 


EXPLOSION-PROOF MOTORS 

Electric explosion-proof motors are U] 
approved for use in all Class I, Group 
D, and Class Il, Groups E, F, and G 
hazardous locations. The motors are 








| available in ratings of 1 to 25 hp, three 








HERMETICALLY 
SEALED 


TRANSFORMERS 


that meet the full 





phase, and 1 to 3 hp, single phase. 
Modifications of the three-phase motors 
are also available with UL-approval 
for use in Class I, Group D, hazardous 
locations. Louis Allis Co., 133 Steward 
Ave., Milwaukee 7, Wis. 

Circle No. 29, Reader Inquiry Facility 





A complete range of 
MIL-T-27 units is 
available for quick 
delivery from your 
Chicago Standard 













requirements of 


MIL-T-27 


3-WAY VALVE 


Hand-and-foot operated 3-way valve otf 
the Venturi type has a built-in, full- 




















; ‘ flow capacity of 44 in. ID pipe o1 
distributor. | equivalent of 50 cfm at 500 psi. Called 
Model HF-3, the valve was designed 
i e POWER e AUDIO INPUT @ 400 CYCLE 
3 frequency ranges Power 
© FILAMENT anes 
e AUDIO OUTPUT _— 
e BIAS 3 frequency ranges e MS (Military Standard) 
Power, 
© CHOKES _—e PULSE Filament 









Ask for the free CHICAGO catalog, listing detailed | 
eae electrical and physical specifications on all these trans- 
Ge): formers. Available from your electronic parts distributor 
ah sinha or from Chicago Standard Transformer Corporation. 
® 






for air and oil pressures of 0-200 psi 

and is recommended for small single- 
| acting cylinders, 
| Model HF-3 can be furnished either 
Sailer Nelo ye. ey Nomi e bee) ti eee) ese) eo VEO) me locking (two-position arrangement is 
standard) or non-locking; it is also 
available with a locking arrangement 
a eh a De i hahah al lel hla plus neutral. A spring return is also 


ADDISON AND ELSTON S CHICAGO 18, ILLINOIS 





available, allowing both poppet ele 
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yl Iron Fowders 


e surrounding 


Carbon 


al iron powders—as shown in th 
Diameters run from 3 to 20 microns; in some ty} 
99.6% to 99 9% ... New types have 
ya total of 10—which may 


These are spheric 
yes 


photomicrograph. 
the iron content is as high as 
recently been developed; there are toda 
be classified as shown in this table. 


FIRMNESS SOFT HARD 
(EASILY COMPRESSIBLE TO ( PRESERVE SPHERICAL SHAPE 
HIGH DENSITIES) UNDER PRESSURE) 
SPECIAL 


PARTICLE SPECIAL 
FOR HIGH @ “NORMAL” FOR HIGH @ 
i] 





RANGE, BUT IS HARDER THAN HP. 










*C HAS MEDIUM PARTICLE SIZE 
acteristics and applications 
+h facilities and Technical 
in developing new applications or 
{ any of these powders. We also 
characteristics are 


_. Kindly 


a 32-page book giving char 


Let us send you 
|| upon our resear¢ 


_,. We invite you to ca 
Service Department for assistance 
new products in ise O 
invite inquiries for powders whose performance 
different from those exhibited by any of our existing 


address Department 36. 


volving the t 


types . 
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Small 
but Vital to your 
Electrical Circuits! 


You are assured dependable operation of 
electrical components when you use Hevi Duty 
Transformers because: 






®@ Coils are precision wound with a high dielec- 
tric insulation between winding layers. 

®@ Each transformer is impregnated with a poly- 
merizing type varnish which is resistant to 
moisture and acid. 

® All units are tested to meet or exceed 
N.E.M.A. Standards, 105° C. Polyvinyl in- 
sulated color coded leads are firmly an- 
chored to the coils. 

Whether you need 1 or 100,000 transformers, 

we offer complete facilities to assist in engi- 

neering a transformer to meet exact require- 

ments. Send us your specifications, or write for 


BULLETIN HD-499. 


















HEVI DUTY ELECTRIC COMPANY 


MILWAUKEE 1, WISCONSIN —-— 


Heat Treating Furnaces... Electric Exclusively 


Dry Type Transformers Constant Current Regulators 










































ments to remain on seat. All non-loc\ 
ing models can be supplied with spri: 
return for “on” or “off” positions. 
Available in 14 in. pipe size, this 
valve is useful on machines where co: - 
tinuous operation and compactness a 
essential. Noncorrosive throughout, the 
valve body is made of aluminum all: 
195 (heat treat T 62); poppets a 
hard brass. Maximum operating te: 
perature, 175 F. Airmatic Valve, In: 
7317 Associate Ave., Cleveland 3, Ohi: 
e No. 30, Reader Inquiry Facility, 5 


ELECTRIC COUNTERS 


Electric counters in base- and pane! 
mounting models have a _ 50,000,000 
count-life and a 1000-counts-per-mi: 
rating. Balanced armatures provid: 
reliable operation on airborne equip 
ment and quiet operation with no a- 
hum. Power consumption is 7 watts. 
Named the PIC-600 Series, the new 
counters have continuous-duty coils and 








operate in any position. One-piece, die- 





cast housing with close fitting cover held 
by concealed screws affords protectio1 
Wiring 
leads are brought out through the cen 
ter of the housing bottom, affording 
added protection against dust for base 


against dust and tampering. 


mounting models, as well as convenient 
wiring from either end or rear throug! 
small wiring ports in the rim of th 
base. The housing bottom lead exit 
also affords wiring location for panel 
mounting models. 

Made in 6-digit models with whit 
figures on black number wheels, the 
counters can be reset to zero by 
turn of the knob. They are availabl 
for practically any voltage up to 120 
a-c or d-c. 

Overall dimensions of the base 
mounting model (less reset knob) 
214 in. high x 3% in. long x 1.668 
wide. Has four 14 in. diam mounting 
holes on 3'564 in. x 17564 in. centers. 

Overall panel 
panel-mounting type: 4% in. x17 in 
Has four 0.161 in.-diam countersunk 





dimensions of th 









ELECTRICAL MANUFACTURIN 


revolutionary ALUMIN UM CORE BOX | construction 


withstands HIGH TEMPERATURE * VACUUM IMPREGNATION 
HEAVY WINDING STRESSES °* SHOCK and VIBRATION 


This is a development which calls for immediate changes in 
purchasing specifications for Tape Wound Cores, because intro- 
duction of the Aluminum Core Box means designing your toroids 
around four important new advantages: 


1. Use of an aluminum core box means the new Magnetics, Inc. 
tape wound cores will withstand temperatures of at least 450° F. 
2. Because of the unusual seal provided by forming the aluminum 
over the silicone glass seal, true vacuum impregnation of your 
coils is now possible. Varnish cannot penetrate the core box and 
affect magnetic properties of the tape. 
The strong aluminum construction absolutely prevents deflec- 
tion of the core box when coils are wound—a distortion-free 
construction which means no change of magnetic properties. 
Cushioned with an inert material, the tape winding in the core 
box is protected against vibration and shock. In most cases it is 
so completely minimized that it is no longer a problem. 
lsecause of the many advantages of these new Magnetics, Inc. Tape 
\Vound Cores, it will pay you many times over to specify “Alumi- 
num Core Boxes” on your next order. 


TPATENT PENDING 
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Immediately available in 109 stand- 
ard sizes, using all commercially 
available magnetic materials. 


ALL Sorformmanee -Guananteed 


For full details, write for 
Bulletin TWC-200 
Catalog TWC-100 


MAGNETICS inc.. 


DEPT. EM-21, BUTLER, PENNSYLVANIA 
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mounting holes on 4%6 in. x 1% i, 
centers. Production Instrument Cw.. 
700-04 W. Jackson Blvd., Chicago 
Il. 

rcle No. 31, Reader quiry Facility 


‘ a special message 
for manufacturers of 


automotive equipment 


PHENOLIC COIL FORM FOR 
PRINTED CIRCUITS 

Available in two diameters with fou: 
terminals each, phenolic coil form Type 
SPC for printed circuitry, features 
design which allows the unit to be dip 
soldered after mounting. It is available 
either as a form alone, or wound to 
specifications of the user. Type SPC 
| comes complete with threaded slug 





need a finish for low cost specify 
corrosion protection or © 
showroom sparkle? qirnbD 


Whether you’re finishing non-ferrous parts for high corrosion 
protection, paint base, or for showroom sales appeal, you can 
be sure of low material and production costs and peak perform- 
ance when you specify Iridite. Here’s what you can do with 





Iridite: 
ON ZINC AND CADMIUM you can get highly corrosion resistant 
finishes to meet any military or civilian specifications and 
ranging in appearance from olive drab through sparkling 
bright and dyed colors. 
ON COPPER... Iridite brightens copper, keeps it tarnish- with the terminal collar securely fas 
free; also lets you drastically cut the cost of copper-chrome tened to the form. The unit mounts 
plating by reducing the need for buffing. through four holes, as required by the 
ON ALUMINUM Iridite gives you a choice of natural alumi- ee of terminals. oun, sn 
) num, a golden yellow or dye colored finishes. No special smaller unit 18 “4 in. high x 0.219 In 
racks. No high temperatures. No long immersion. Process in diam ; the larger unit, 34 in. x 0.285 in 
bulk. | diam. Cambridge Thermionic Corp 
ON MAGNESIUM Iridite provides a highly protective film in — Kanpent: Ave, caper? oe 
deepening shades of brown. No boiling, elaborate cleaning rcle No. 32, Re ary? ) . 
or long immersions. 
AND IRIDITE IS EASY TO APPLY. Goes on at room temperature by WIDE-TYPE BALL BEARINGS 
dip, brush or spray. No electrolysis. No special equipment. No - IN STANDARD BORES 
exhausts. No specially trained operators. Single dip for basic Siichesalt ‘Sh dibeabhinin whaaen tei 
coatings. Double dip for dye colors. The protective Iridite tionless scaling and large greese cape 
coating is not a superimposed film, cannot flake, chip or peel. ity are important, new series of wid 





WANT TO KNOW MORE? We'll gladly treat samples or send you complete type Mechani-Seal ball bearings, th: 
data. Write direct or call in your Iridite Field Engineer. He's listed under 
“Plating Supplies” in your classified telephone book. 


lridite is approved under government specifications 


AR P 


INCORPORATED 


4004.06 E. MONUMENT STREET © BALTIMORE 5 MD 


Manufacturers of Iridite Finishes for Corrosion Protection and Pain! 
Systems on Non-Ferrous Metals, ARP Plating Chemicals. 
WEST COAST LICENSEE: L. H. Butcher Co. 
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what's this 


paper-thin material 


that’s ending 
design 


problems? 





Suture Reels for Surgical Use must with- 
stand immersion in alcohol or formal- 
dehyde until used. Easy forming, slitting 
and chemical inertness are other advan- 
tages of vulcanized fibre. 





An Endless Variety of Washers and other 
punched parts can be made from vul- 
canized fibre. Machining steps include 
forming, punching, shaving, swedging, 
contouring. 





Retaining Cups of Vulcanized Fibre are 
used to hold in place other insulating 
materials or adhesives. Easily drawn 
from thin fibre, these cups replace 
expensive molded plastic parts. 
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Thin Fibre supports man’s 
full weight. These corru- 
gated sheets are used in 
duct forms for cooling elec- 
trical transformers—where 
a combination of good elec 
trical properties, high me 
chanical strength and rigid- 
ity is essential 

















You’ve seen it before in critical applications. ~"ou may even have 
used it yourself without realizing its full potentials. Since 1873, its 
unmatched combination of properties has unscrambled thousands 
of design puzzles. 

It’s far more than an insulating material—although you can’t 
buy a better insulator at the price. It’s one of the strongest materials 
known— per unit of weight. It’s tough, hard, resilient, resistant to 
wear and corrosion, and weighs only half as much as aluminum. 
And it’s easy to draw, form or machine to virtually any shape. 

Its name is National Vulcanized Fibre—the original time-tested 
plastic. Its uses are legion. Besides the parts shown here, it goes 
into such rough-duty products as textile-shuttle armor, abrasive 
discs, athletic guards, rail joint insulation, gears and cams. If 
there’s a design problem defying you, learn how to lick it with this 
versatile material. Our new 16-page General Catalog—considered 
a handbook for designers—is yours for the asking. 





% WATIONAL 


/ VULCANIZED FIBRE co. 
WILMINGTON 99, DELAWARE 





In Canada: National Fibre Company of Canada, Ltd. - Toronto 3, Ont. 


Send for your Also Manufacturers of Peerless Insulation, Vul-Cot Waste- 
free copy today. baskets, Materials Handling Receptacles and Textile Bobbins. 
Address Dept. A-6. 
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The standard 

line of TORQ 
stationary switches are furnished with 1 to 4 
multiple circuits, normally opened, closed or 
in combination. They assure positive operation 
of motors, limit and sequence controls, over- 
speed and underspeed detection, etc., and 
are available in quantities and ratings to 
specifications. 






os TORQ 
SS SYNCRO-SNAP 
~*~ centrifugal 


switches feature absolutely uniform, non- 
fluttering, instant action. SYNCRO-SNAP is a 
positive, economical method of switching 
single phase starting windings, compressor 
unioaders, gasoline engine speed controls, or 
any mechanical or electrical device utilizing 
rotary motion. 









This custom- (7). ; ) 
designed TORQ “J (oO ‘W 
unit is the first stationary switch to feature 
“SNAPSON” snap-on terminals for a special 
two circuit control application. “SNAPSON” 
terminals greatly increase speed of assembly 
of appliances and motors, and completely 
eliminate expensive soldering operations. 















































Act now for better product performance... 
greater economy. Write, phone or wire 
today . . . or send samples or prints for 
immediate quotation. 















































ENGINEERED PRODUCTS, INC. 
BEDFORD, OHIO * PHONE BE 2-4100 
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W-KLL, have a width corresponding to 
that of the same size double-row bear- 
ings. The wide width provides extra 
support on shafts and housings, and 
eliminates the need for locknuts and 
lockwashers on such equipment as 
electric motors. 

Made in standard bores and outside 


diameters, the W-KLL Series include | 


seven sizes. Bores range from 0.9843 
to 2.1654 in.; outer diameters from 
2.0472 to 4.7244 in. 

Features include special frictionless 
and wearless Mechani-Seals made of 


two “dished” steel plates. The inner | 


member is fixed securely in the outer 
ring of the bearing and provides effec- 
tive grease retention. The corrosion- 


resistant outer member is pressed on | 


the outside diameter of the inner ring 

and rotates as a slinger to throw off 

contaminants. The are lubricated with 

long-life, factory-filtered grease. The 

Fafnir Bearing Co., New Britain, Conn. 
No. 33, F 


TWO-POLE MERCURY RELAY 


Improved two-pole, single throw mer- 


cury relays, Models EM-4 and HD-4, 
are rated at 35 amp or 2 hp at 115 volts, 
a-c and 60 amp at 115 volts, a-c, re- 
spectively. The d-c ratings of both 
models are 12 amp at 120 volts and 7 
amp at 220 volts. Both the EM-4 and 
the heavy-duty HD-4 are UL-ap- 
proved for inductive and non-inductive 
control applications. 





In the redesigned collar, the screw- 





type clamp formerly used has been | 


replaced by a tamper-proof self-closing 
spring clamp of similar design. Also, 
the design of the molded bakelite term- 
inal blocks has been altered for greater 
simplicity of installation. The bottom 
set of the compression-type connectors 
may be placed in either vertical or 
horizontal position for easier load con- 
nection. The mercury-holding cup, for- 
merly molded of steatite, is now made 
of alumina. 
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Lasting in 
any circuit 


Cees 


MICA LAD; ry 
TROPIC4p 


Tropicap 
capacitors 
made with 





MR* RESINS 


For long service life, the resin 
type capacitor is everywhere rec- 
ognized as the standard of quality. 


HIGH TEMPERATURE RESISTANCE. 
Resin type capacitors are more resist- 
ant to high temperatures — operating 
effectively at 100° C. and over. 


MOISTURE RESISTANCE. Molded resin 
impregnated capacitors have high re- 
sistance to the effects of moisture. If 
resin impregnated capacitors are af- 
fected by prolonged exposure to mois- 
ture, they recover their original electri- 
cal properties after the application of 
heat. 


DIELECTRIC STRENGTH. High dielectric 
strength offers space-saving advan- 
tages. 


ECONOMICAL. Moderate original cost 
and long useful life prove resin type 
capacitors cost less in the long run. 


For premium performance, the 
leading manufacturers of capaci- 


tors use Celanese Marco” Resins. 
*Reg. U.S. Pat. Off. 


Celanese Corporation of America, 
Plastics & Resins Division, Dept. 105-F 
290 Ferry Street, Newark 5, N. J. 
Canadian Chemical Company Ltd., 
Montreal and Toronto. 
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HERE’S HOW 
GENERAL PLATE 


COMPOSITE METALS 


Cut Scrap, Increase Production, Reduce Costs 
and Provide Superior Performance 






SILVER 
COPPER 


General Plate reduces fabrication and assembly costs of electrica! 
switch contacts. 


PHOSPHOR 
BRONZE 


COPPER 


PHOSPHOR 
BRONZE 


General Plate BRONCO* provides higher electrical conductivity 
without increasing cross-sectional area of spring blades. 


General Plate Composite Metals are improv- 
ing performance and cutting costs for manufac- 
turers of many types of products. 


Made by metallurgically bonding one metal to 
another, they are available in sheet, strip, tubing 
Or wire in various widths, thicknesses and diam- 
eters. 

Composite base metals provide a new group of 
engineering material with properties not avail- 
able in solid metals. Their use frequently results 
in lower production costs as compared to solid 
metals. 


In many applications further economy results 
when General Plate supplies fabricated parts 
ready for assembly into your pee. General 
Plate makes an infinite variety of fabricated parts, 
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3500 FT. LONG CONTINUOUS LENGTH 










20” DIAMETER 






COIN SILVER 


7% _BRONZE 


WS 3 333 


General Plate composite metal, coin silver clad 
to phosphor bronz, reduces material waste and 
manufacturing costs of electrical contact spring 
clips. 


PRECIOUS METAL 


fal /Ea_| 


General Plate TOP-LAY® provides quicker 
fabrication and longer wearing qualities in contact assemblies. 


BASE METAL 


such as electrical contacts, collector rings and 
TRUFLEX® Thermostat Metal elements to cus- 
tomers’ exact specifications. 

General Plate Engineers will gladly help you 
with your design details. Write for Catalog 
PR700. 


*Trademark 


You can profit by using 
General Plate Composite Metals! 


METALS & CONTROLS CORPORATION 
GENERAL PLATE DIVISION 


46 FOREST STREET, ATTLEBORO, MASS. 








H 
1 
i 












When youre looking for °\ 
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a material that resists 
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MICARTA presents a “duck’s back” to moisture. It repels continued attacks 
by corrosive atmospheres. MICARTA resists attacks by physical forces, too. 
Repeated shocks and vibration will not deteriorate its structure or appear- 
ance. Pound for pound its compressive strength exceeds that of structural 


steel. How can this remarkable lightweight material profit you? Use the 


coupon for the complete story. 


you can 6e SURE...1¢ ns Westinghouse 


s A 4 ee. 
Tee Be sag: p 
awww DP a dd 
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The mercury plunger relay contucts 
are in hermetically aled 
tubes for safe operation in explosive, 
corrosive, or outdoor atmospheric « 
ditions. Ebert Electronics Corp., : 
217 Jamaica Ave., Queens Village 28, 
_ ee 
Circle No. 34, R 


enclosed 


se 


mn- 


TRANSISTOR FOR COMPUTERS 
| Diffused p-n-p junction transistor, with 
a 1.0 me alpha cut-off frequency, is 

signed for use in computers, automat 


Ny 


control and other high-speed circuits. 
Designated the CT-88, it double- 
sealed, first being encapsulated in plas- 
| tics and then hermetically 
| a can. 


1s 


sealed in 


r 





\ 


Aa, 


- 
r 
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Specifications of the GT-88 include: 
collector voltage: dissipa- 
tion (at 50 C), 70 milliwatts; junc- 
tion temperature, 85 C; and collector 
cut-off, 15 microamp. General Tran- 
95-18 Sutphin Blvd. 


-25 volts: 


sistor Corp.., 
Jamaica, N. Y. 


rcle No. 35, f 


STACKED REGULATED 
POWER SUPPLY 


Although the basic output of th 
S-100-R power supply is 200-325 volts 
at 0-100 ma, two, three or four units 
can be stacked in parallel to furnished 
0-200 ma, 0-300 ma or 0-400 ma. 


J-06585 


Westinghouse Electric Corporation, Trafford, Pa. 


In the Chemical Industry 
MicarTA is serving in applications Sir: (Please check one) 
like pipe and tube couplings, 


bubble caps and washers. 


“@ 


on MICARTA 
- * Name 
» Company 
Address 


City 


Micarta Division, Attention: L. A. Pedley 


Please have your representative call 


Please send me complete facts 


The power supply is so designed that 
the junction the 
grids and the error-amplifier plate is 
brought to the rear terminal strip. 
permitting several units to be inter- 


between pass-tube 


EM-6-55 























This Landis 10” x 48” Type CH plain 
hydraulic grinding machine depends 
on Rome Synthinol Machine Tool 
Wire for dependable service through- 
out the electrical system. 


| How Landis Tool builds tong life into the 


electrical circuits of these large precision grinders 


Oils and coolants—two liquids Synthinol, the thermoplastic Next time youre ordering 
necessary in the operation of insulation used in these Rome machine tool wire, specify Rome 


these large Landis grinders— Machine Tool Wires, is specially for long life and trouble-free 
can be pretty rough on ordinary compounded to resist moisture, service in your product. Fur- 
insulated wires. heat, flame, acids, oils, and cut- ther information will be given 
That’s one of the reasons why _ ting solutions. promptly on request. 
the Landis Tool Company in Uniformly small diameters 
Waynesboro, Pennsylvania, and bright colors for easy iden- It Costs Less to Buy the Best 
: specifies Rome Synthinol® Ma- _ tification make Rome Synthinol 


chine Tool Wire for their line of Machine Tool Wire a good ROME CABLE 

se precision cylindrical grinders. choice for multiple circuit wir- 

r- Other reasons: Rome’s fast serv- _ ing like that on the Landis Type Te. 
ice and expert assistance to CH plain hydraulic grinding . ici ealladiags 

help solve wiring problems. machine shown above. 
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ECONOMICAL WATERAIL-TRUCK DELIVERY 
Newport Steel is ideally situated on the Mississippi-Ohio 
River system and the great Cincinnati rail-truck hub. 
New barge facilities, 7 major railroads and 143 motor 
carriers enable Newport to give economical, dependable 
delivery to the entire area of the Middle West and South, 


Your proximity to this mill in the 

nation's fastest growing industrial area 

gives you money-saving short hauls by 

rail, truck or river barge. A new cold- 

PRODUCTS OF reduction mill now complements many 
NEWPORT STEEL 


other modern facilities which more than 


Cold-Rolled Sheets double Newport's ingot capacity and 
Hot-Rolled Steel in Coil greatly increase its variety of products 
Hot-Rolled Pickled Steel in Coil and range of grades. At this customers 


Hot-Rolled Sheets mill, also, every order receives that 
Hot-Rolled Pickled Sheets 


Galvanized Sheets 
Galvannealed Sheets 
Colorbond Sheets 
Electrical Sheets 

Alloy Sheets and Plates 
Electric Weld Line Pipe 
Roofing and Siding 


extra measure of personal attention 
that makes the quality of the service 
equal that of the steel itself. Check this 
list of products; get in touch with 


Newport before you buy. 





Eave Trough and Conductor Pipe 
Culverts 





—zY e CORPORATION 
YOUR CONFIDENCE IS JUSTIFIED WHERE THIS FLAG FLIES Coat. NEWPORT, KENTUCKY 


A SUBSIDIARY OF MERRETT-CHAPMAN & SCOTT CORPORATION 













connected; one error amplifier control: 
all the pass-tubes in use while the othe: 
error amplifiers remain inactive. This 
arrangement also permits the use of on 
voltage control to set all the supplies 
to the desired output. Load division 
is uniform to 10 per cent. 

The S-100-R can be used in series 
(aiding or bucking), parallel, or iso- 
lated. It is especially designed for 
permanent or semi-permanent inclu- 
sion in low- and medium-power rack 
assemblies of such equipment as com- 
putors, audio frequency amplifiers, and 
test fixtures. New Jersey Electronics 
Corp., 345 Carnegie Ave., Kenilworth, 
Neg. 

Circle No 36, Re 


WATERTIGHT ELAPSED 
TIME INDICATOR 


Registering the operating time of ma- 
chine tools and of electronic and sim- 
ilar equipment, the Series HD-654 3'- 
in. meter has five digit counters that 
can be provided to register 1/10-min 
or 1/10-hr increments to 9999.9, or 
hourly steps to 99999.  Self-starting 





synchronous motor (110-125 volts, 60 
or 400 cycles a-c) can operate con- 
tinuously from —55 to 85 C. Sealed 
housings are a combination of drawn 
steel cases and die cast aluminum 
mounting flanges. Electronic Sales Div., 
DeJur-Amsco Corp., 45-01 Northern 
Blvd., Long Island City 1, N. Y. 

. No. 37, F f ry Facility, pace 


EXTRUDED VINYL TUBING 
FOR CONTINUOUS DUTY 
AT 105 C 


Extruded to close dimensional toler- 
ances in both diameter and wall thick- 
nesses, Jayco vinyl tubing is available 
in nine colors in both standard and 
1/32 in. wall. UL-approved for continu- 
ous duty at 105 C, the extruded vinyl 
tubing with a standard wall is avail- 
able in sizes from No. 24 to 11% in. 
and with an 0.022 to 1.5 nominal ID; 
range of sizes for 1/32-in. wall tubing 


ELECTRICAL MANUFACTURING 


















\ phil 


important advance over conventional bellows-actuated tem- 
perature controls. Bellows arrangement in the liquid-filled 
bulb permits sensitivity over virtually the entire area of the 
shell, greatly reducing lag. Temperature range: 50° to 300°F. 
Load rating: 20 amps at 120V AC. 








. 
ae Sedna 


3. FENWAL DEPENDABILITY IN BOTH. These bellows-type snap- 
action THERMOSWITCH units are typical products of Fenwal 
research, featuring sensitivity, stability and quick, positive 
action. Precision-built for uniformity, ruggedness and de- 
pendability, they are valuable additions to the expertly engi- 
neered, widely useful THERMOSWITCH line. 
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Heard about Fenwal’s two new 
snap-action THERMOSWITCH*’ units? 


1. FOR LOCAL CONTROL. Series 20,000, local bulb type, is an 





2. FOR REMOTE CONTROL. Series 511, remote bulb type, in- 
cludes a long capillary tube connecting the probe at the 
point of temperature change. Like the Series 20,000, it pro- 
vides the advantages of maximum sensitivity and instant 
actuation of the snap-switch. Temperature ranges: 60° to 
250°F, or 200° to 550°F. Load ratings: 25 amps at 250V AC; 
35 amps at 125V AC. 





4. SEND FOR DATA BULLETINS. Get complete facts on the new 
Fenwal snap-action THERMOSWITCH devices, now. We'll be 
glad to send you comprehensive bulletins on either or both 
types, or to discuss any problem involving temperature con- 
trol or detection. Write Fenwal Incorporated, 16 Pleasant St., 
Ashland, Mass. 


THERMOSWITCH* 


Electric Temperature Control and Detection Devices 


SENSITIVE... but only to heat 



























extends from No. 24 to ¥% in., with a 
0.002 to 0.5 nominal ID. Jordan Man 
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Test Made with Equipment cuits fa. 1850 Blea S&. D. 
Kearfott Exposed to Full Range of Plaines, Ill. 
W eather Conditions. rcle No. 38, Reader Inquiry Facility, f 


RDF Loops 
Exceed 

41.000 Hours 
Operation 


SIZE 1 REVERSING 
| DRUM SWITCH 


Used for the across-the-line startin; 
| and reversing of a-c polyphase o 
single-phase motors, as well as d- 
motors, new Size 1 reversing drun 
switch is compact enough for use o: 
small tools. Choice of either “main 
tained contact” or “spring return to off 
| arrangement is offered in the same 
switch. No tools are required for th 
| conversion. 








The Kearfott AS-313 Radio Direction Finder Loop and the 





i 

i 

ID-90 Indicators withstood continuous operation for 41,977 

i cade. .® ° ° 

hours. This is over 40 times the 1,000 hours required by 

i . a ae . . ° . 

Air Force specifications for Sealed Aircraft instruments. 

1] Nylon shaft bushings and sturdy con- 
The ability of Kearfott equipment to operate long beyond struction provide trouble-free mechan 
: Sg ee ae i . ed Te ical life. Current-carrying parts are 
requirements is significant. The same hermetic seal principle aad i 
i el le cae a € Kearfott I ae 1eavy copper. Contacts are plated. 

employec in the construction oO earlott ops 1S a so | Installation is simplified by a re- 
used to impart dependability and long life to Kearfott Gyros, movable slip-on type cover held in place 
Computers and Packaged Servo Systems. by a captive screw, pressure wire con- 
nectors, and accessible mounting holes. 
The Kearfott organization is available to you to aid in meeting Square D Co., 4041 N. Richards St.. 
. ° . ~ . ° en —s Ts. 
instrumentation requirements of modern airborne equipment. Milwaukee 12, Wis. 
rcle No. 39, Reader Inquiry F 
1 
} KEARFOTT COMPONENTS VERSATILE V4 IN. 
INCLUDE : AIR VALVE 


Gyros, Servo Motors, Synchros, Servo 
and Magnetic Amplifiers, Tachometer 
Generators, Hermetic Rotary Seals, 
Aircraft Navigational Systems, and 
other high accuracy mechanical, elec- 
trical and electronic components. Send 
for bulletin giving data of components 


In a new series of four-way 14-in 
valves the basic assembly can be used 
as a spring-return hand valve, a spring- 
return foot valve, a self-locking bench 


of interest to you. 


Many opportunities in the above fields 
are open. Please write for details today. 





A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 


KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 


Sales and Engineering Offices: 1378 Main Avenue, Clifton, N. J. 
Midwest Office: 188 W. Randolph Street, Chicago, Ill. South Central Office: 6115 Denton Drive, Dallas, Texas 
West Coast Office: 253 N. Vinedo Avenue, Pasadena, Calif. 
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keyways splines and slots in these 


GRAMIX pars 


are practically FREE! 










Because GRAMIX parts are pressed to 
shape rather than machined, all these keyways, slots and 
splines are in the die impression, so there is no machining 
cost. And the extra cost of dies is offset by the value of the metal 
saved. GRAMIX parts are made from metal powders compacted in presses 
and then sintered at high temperatures. Intricate shapes such as these can be 
held to tolerances as fine as .0005”. They can be oil-impregnated to provide self- 
lubrication. GRAMIX parts cost less than machined parts 

yet often outlast them. Write today for full details. 


OUR 101ST YEAR 11 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION @ SAGINAW, MICHIGAN 
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This Little Switch 
Goes to Market 


..in air conditioners, fans, 
unit heaters, appliances, motor 
and resistive circuits. 


This Little Switch Is Big 


Ratings range up to 25 A. at 120 or 240 V., and %, % and 1 hp 
at 120 V. and 2 hp at 240 V., A.C. U.L. Approved. (Small D.C. 


su 


ratings also available.) But base is only 14%” x 14% 


This Little Switch Saves Money 


Costs less—permits simplification of your designs. Spindle extensible 
through base to permit ganging of mechanical and electrical controls 

. . spade terminals for quick wiring . .. dummy terminals, if re- 
quired, to eliminate need for blocks. 


” 


x 7%”. 


This Little Switch Is The NEW 
‘Diamond H’’ Series 390 Rotary <i 


.. single or double pole, two to twelve positions with stop as 
required. Single, two-hole or special mounting arrangements. Com- 
pletely interchangeable with the widely used “Diamond H”’ Series 





240 switches which are still available. 


) Write today for complete information to meet your requirements 


THE HART MANUFACTURING COMPANY 


211 BARTHOLOMEW AVE., HARTFORD, CONN. 


NA 


PRECISION METAL 


stampings 


AND DEEP DRAWING 


Quality Components 
and Sub-Assemblies of 


ALUMINUM, COPPER, BRASS, 
KOVAR, NICKEL, STEEL, ETC. 


The Engineering Company can supply 
long or short runs to your exact speci- 
fications on reasonably short notice. The 
most modern metal forming machines per- 
mit mass production methods that assure 
economical unit costs. Micro-precision 
tools, dies and jigs assure accuracy 
on simple or complex designs. 


THE engi n ee r| n 9 co., 27 WRIGHT ST., NEWARK 5, N. J. 













valve, a spring-return cam valve o1 
solenoid-actuated valve. Two large pluy 
permit cleaning and replacement 
parts. 

Designated the 300 series, the valy 
feature built-in speed control. Reg». 
lating the size of the exhaust opening 
in the valve make possible control « 
the speed of a double-acting cylinder j 
both directions. This is accomplishe 
by adjusting the twin set screws belo 
the actuating lever. Limiting the retu: 
travel of the plungers limits the ey 
haust openings. 

The valve base and body are mad 
of aluminum castings; seals are « 
neoprene; springs and plungers ar 
brass, bronze or stainless steel. Mea: 
Specialties Co., 4114 N. Knox Ave 
Chicago 41, Ill. 

> No. 40, Reader Inquiry 


HEAVY-DUTY 3-WAY VALVES 
Standard 3-way models, added to Bel 
Air valve line, are available in 14 in 
32 in., and 1% in. sizes for manual o1 
electrical control. Solenoid-controlled 
pilot-operated models offer a choice of 
115-, 230-, or 44-volt operation. The 
same solenoid is used on all sizes. 

Mechanically actuated models includ: 
hand lever. clevis, roller, foot pedal 
and treadle types. All actuators ar 
readily interchangeable between valves 
of similar size. A torsion spring in the 
lever bracket returns the valve whe 
pressure is released. This spring is 
easily removed when spring loading is 
not desired. 


a + 


Valve bodies are of cast bronze. hh 
serted into the body is a series of po 
ished, chrome-plated liners. These sta 
tionary liners are separated by prote: 
tive bronze screens and are sealed 1 
the valve body by O-rings. An aluminu: 
spool slides freely on jumbo O-ring 
within the polished liners. Since thi 
lightweight spool is the only intern: 


ELECTRICAL MANUFACTURIN 


anar ey! 
PORCELAINS | 


for Permanency 
in Dielectric, 
Heat Resistance, 


and Mechanical 
Support.... 


rs ” 
Te UM ler 


‘Deen, yes millions, of devices are 
produced each year which are permanently insulated with 
Electrical Porcelains. 


Electrical Porcelains are specified—not simply for economy 


—but as positive protection against insulation breakdown. 


High dielectric strength and ability to withstand thermal 

TTT TRA ES shock and flashover are inherent qualities of Electrical Porce- 
lains. As compounds of inorganic materials—fused in the kiln— 

FLASHOVER Electrical Porcelains possess good dimensional stability. They 
are not subject to cold flow, and they have high compressive 

strength...important factors when insulators are designed to 


function as mechanical supports. 


Any of the companies listed below will be pleased to assist on 


your insulator design or specification problems. 


Sponsored by these members of the 
DRY PROCESS ELECTRICAL PORCELAIN SECTION 
NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION 


THE AKRON PORCELAIN CO. 3000 corry AVE.. AKRON 14. OHIO 
INERT TO MOST THE CERAMIC SPECIALTIES CO. aaa west sixtw STREET. EAST LIVERPOOL. OHIO 


THE COLONIAL INSULATOR CO. 937 Grant STREET AKRON 11. OHIO 
aud lie Vhs KNOX PORCELAIN CORP. xwoxvitte 1. TENN 


NEW JERSEY PORCELAIN CO. new york AVE. AND PLUM ST.. TRENTON S. NJ 
PORCELAIN PRODUCTS. INC. west sanousxy sTREET. FINDLAY. OnI0 
THE UNIVERSAL CLAY PRODUCTS CO. 1so0: €. Finst street. sanousKy. OnI0 
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THERMOSTATIC 


) = 
A 
cd 


Provide delays 
ranging from 


2 to 150 
SECONDS 


MOST COMPACT 
MOST ECONOMICAL 
HERMETICALLY SEALED 


@ Actuated by a heater, they operate on 
A.C., D.C., or Pulsating Current. 


e Hermetically sealed. Not affected by 
altitude, moisture, or other climate 
changes. 


e@ Circuits: SPST only—normally open or 
normaily closed. 

Amperite Thermostatic Delay Relays are 

compensated for ambient temperature 
iY changes from —55° to + 70°C. Heaters 

1 consume approximately 2 W. and may be 

operated continuously. 


TUN 


[ 


& 


TANDARD ‘ 
The units are most compact, rugged, explo- 


sion-proof, long-lived, and — inexpensive! 
TYPES: Standard Radio Octal, and 9-Pin 
Miniature. 


PROBLEM? Send for 
Bulletin No. TR-81 


Also—a new line of Amperite Differential 
Relays — may be used for automatic over- 
load, over- Se under-voltage or under- 


Taig ee ag 
SNR AS 
REGULATORS 


e Amperite Regulators are 
designed to keep the current in 
a circuit automatically regulated 
at a definite value ( for example, 
0.5 amp ). 


@ For currents of 60 ma. to 5 amps. Oper- 
ates on A.C., D.C., or Pulsating Current. 





MINIATURE 




































































@ Hermetically sealed, light, compact, and 
most inexpensive. 
AMPERITE 


Amperite Regulators are the simplest, most 
REGULATOR 


effective method for obtaining automatic 
regulation of current or voltage. Hermetically 
sealed, they are not affected by changes 
in altitude, ambient temperature (—55° to 
+-90°C), or humidity. Rugged; no moving 
parts; changed as easily as a radio tube. 


VOLTAGE OF 24V ' WITH AMPERITE 
BATTERY & CHARGER! VOLTAGE VARIES 


VARIES APPROX ; ONLY 


30% | 2% 








561 Broadway, New York 12, N. Y. 








eS -Lil-lol-bae NileE ME cole (t- ME @l-las) 
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No. AB-51 


Ltd., 560 King St., W., Toronto 2B 





MPERITE CO., Inc. Magee 


Technical Bulletin 


| 


| 






part, low friction and ease o 
operation is obtained. The Bellows Co 
Akron 9, Ohio. 

~ircle No. 41, Reader 


moving 


SLIPRING & BRUSH 
ASSEMBLIES 


Standard slipring and _ spring-loaded 
brush contact assemblies are availabl: 
in ten combinations of either 2, 4, 6, 8 
10, 12, 14, 16, 18 or 20 silver rings 
with 1, 2, 3, or 4 silver graphite brush 
contacts per ring as desired. 
Elongated holes are provided in th: 
standard brusholder flange to allow ad 
justment for the desired amount of con 





tact pressure. Very low noise levels 
may be obtained at reasonably high 
speeds. The coin-silver contacts are 
rhodium-plated; the Teflon-insulated 
leads are No. 22 AWG, 12 in. long. 
Brush contacts are silver graphite. 
Four micro finish is standard. Electro 


Development Co., 14701 Keswick St., 
Van Nuys, Calif. 


circle No. 42, Reader Inquiry Facility 


MINIATURE TANTALUM 
ELECTROLYTIC CAPACITORS 


Features of hermetically sealed minia- 
ture sintered anode tantalum capacitor 
include low leakage characteristics, low 
power factor, and long shelf life. The 


st 
ay 


a 


ce 


ee 


anode of the capacitor, Type TX, con 
sists of a porous, sintered tantalum 
body with a short length of tantalum 
wire which terminates in a nickel wirt 
serving as the anode lead. The sealed 
fine silver tubular case serves as th: 
cathode to which the cathode lead i: 
attached. Positive sealing is achieved 
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PLUGS AND RECEPTACLES 








midget 


TRIPLOC 


PLUGS AND RECEPTACLES 


with ROUND PRONGS 





Now, because of the completely new design 
of the contact units, midget TRIPLOC gives 
even better performance in attaching and 
detaching portable electrical equipment. 
Note the following features: 


ROUND PRONGS: give positive contact, 
greater strength and improved mechanical 
performance. 

RAISED INSULATION ARC BARRIERS: 
increase creepage distances between poles 
and to ground. 

IMPROVED WIRE TERMINALS: for 


easier wiring and trouble-free performance. 


Midget TRIPLOC plugs and receptacles 
are rated 15 amperes, 125 volts and 10 
amperes, 250 volts. 2-wire, 2-pole; 2-wire, 
3-pole; 3-wire, 3-pole; 3-wire, 4-pole; 4- 
wire, 4-pole. Plug shells have a com- 
pression type rubber bushing cord grip. 


INTERCHANGEABLE CONTACT 
UNITS: for 5 different circuit needs. 


REVERSIBLE CONTACT UNITS: female 
or male fit in plug shell to make 10 different 
combinations. 


AUTOMATIC SELF-LOCKING: plugs 
are quickly released by slight twist. 


GUARDED CONTACTS: extended hous- 
ing shell fully protects prongs. 


INDIVIDUALLY RENEWABLE PARTS: 


facilitate maintenance. 


iterature Furnished on Request 


Sold Nationally Through Authorized Distributors 


THE PYLE-NATIONAL COMPANY 


WHERE @ VU & Liar -1 Ss TRA Ot Tt. C0 HN A 


1388 North Kostner Avenue, Chicago 51, Illinois 


SINCE 1897 District Offices and Representatives in Principal Cities of the United States. CANADIAN AGENT: The Holden Co., Ltd., Montreal 


EXPORT DEPARTMENT: International Railway Supply Co., 30 Church Street, New York. 
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CIRCUIT CONTROLS 


LIGHTING FIXTURES 





FLOODLIGHTS 
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Cast-in chamfers aid assembly. In these connecting rods Doehler- Jarvis 
dies also establish two machining reference points located on the outer 
circumference of the throw end of the raw castings. From rod to rod 


Light finishing cuts bring the die cast pistons to final 
dimension. Cylinder linings are die cast in place. Tolerance 
maintained by Doehler-Jarvis is + 0.004” center-to-center 
of bores. 





Doehler-Jarvis holds these points to a common size + 0.0015” tolerance, 
even though they must be cast in several cavities. At York this makes 
for smooth, precise, low-reject machining. 


How Doehler-Jarvis helped 


























or 


refregeration 
Pies cab Ch taaear | 





make hermetic compressors lighter and 


This is a story of practical product 
engineering. 


Its concern is with things you may 
want for your product. Reduced size, 
weight, cost. Stepped up efficiency. 





Cool! Light, small die cast compressors make 
York Window Conditioners compact, efficient and 


good for years of trouble-free service. 
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Increased life. These were what 
York Corporation wanted for its 
post-war “packaged” air conditioners. 

And at war’s end, York was ready 
with a revolutionary, new hermetic 
compressor design. Small, sim- 
ple, efficient. Aluminum for 
lightness. Now .. . how should 
it be made? 


Three cost factors 

favor die casting 

1. Raw castings cost less (less 
metal to buy) 

2. Less machining was needed 
(less waste, fewer man-hours ) 
3. Tooling requirements were 
lower (fewer tools, lighter and 
less costly ) 

With these factors in mind, 
York took their two-cylinder, 





34, H.P. compressor* as a starter and 
went into production. Within a few 
years their whole line was converted 
to the new die cast design. Later .. 


York sees a way fo cut 
size and weight even more 


Doehler-Jarvis was asked to incor- 
porate compressor and motor hous 
ing into a one-piece die cast unit. A 
series of conferences followed. 


Together, engineers from both 
companies solved one problem after 
another. Precise dimensional con- 
trol. Cast-in-place cylinder linings. 
Die cast bearing surfaces. Concen- 
tricity and precise location of cylin- 
der center lines. (To solve this one, 
Doehler-Jarvis had to provide in the 


*Test units, run continuously ever since, hav 
logged over 70,000 hours without failure. 
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die for three “no-tolerance” chuck- 
ing surfaces on the raw casting... 
precisely located with respect to the 
front bearing bore. ) 


This expert product engineering 
team went on to develop for other 
sizes other integrated die cast hous- 
ings, and the connecting rods, pis- 
tons, main bearings, and oil slinger 
rings. These compressors are light, 
compact and highly efficient. They 
can be produced quickly and easily. 


“Cannot be matched for 
low cost,” York says 


“What’s more, because the parts can 
be die cast in a hurry... and because 
Doehler-Jarvis never fails us on de- 
livery ... we stay flexible. We’re able 
to meet peak demands for air condi- 
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“Phantom” control cone, with three ‘‘no tolerance” 
chucking surfaces, establishes precision 


In the raw casting three equidistant chucking surfaces 
are established by the Doehler-Jarvis die. Their centers 
are located on a circle concentric with and exactly 
perpendicular to the shaft. The plane thus established 
forms the base of a “phantom” control cone (see illus- 
tration) whose apex is at the small bearing bore. 

From this cone as a reference, all center lines and 
true surfaces throughout the piece are established. All 
machining setups, too, are based upon it. 

At the Doehler-Jarvis plant, great care is taken to 
hold the chucking surfaces true. Aside from very slight 
variations in cooling, no tolerance is allowed. As a result, 
York machining proceeds smoothly with minimum re- 
jects at every stage. What’s more, the resulting pre- 
cision insures long wearing bearings, long life pistons 
and cylinders. 


more compact through die casting 


tioners without going overboard on 
finished inventory.” 


Come back to the things you want 
to do for your own product... may- 
be Doehler-Jarvis could help you do 
them with die castings. We’ve done 
it for scores of manufacturers, large 
and small—including makers of home 
appliances, office and public utilities 





equipment, industrial machines, and 
many other similar products made 
better with die castings. 


So, if you are engineering a new 
product or improving the one you 
have, call in Doehler-Jarvis. With 
more than fifty years experience be- 
hind us, we may be able to contrib- 
ute in many ways. 


Doehler-Jarvis Division 


National Lead Company 
General Offices: Toledo 1, Ohio 


of 


we 
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209-5L compact 
oblique cutting plier 


307-5'AL extremely 
slim long nose plier 


203-6-SCP-L + 
needle nose plier 


317-5L chain 
nose plier 

Ask to see the 
complete new line. 


YOUR PRODUCTION 


You just can’t beat Klein pliers for 
smooth, easy operation—for steady 
dependability whatever your pro- 
duction job. That’s because Kleins 
are quality made of finest tool steel, 
precision fitted—individually tested. 
Handles fit the hand to perfection— 
knives shear through toughest wire 
with ease. 


And now the Klein plier selection is 
bigger than ever—in standard size 
patterns—in new compact patterns 
specially designed for intricate wiring 
and cutting in confined space. Avail- 
able with or without a flexible steel 
leaf spring. 


Write for your free 


by using manufacturer’s Double Se: 
construction, which prevents moveme 
of either lead or slug. 

Capacitors are 72 in. in diam and *\ 
in. in length. Temperature range is 

-55 to 85 C. At 55 C, capacity is at 
least 70 per cent of normal, the power 
factor is not over 40 per cent. Cornell. 
Dubilier Electric Corp., South Plain- 
field, N. J. 

rcle No. 43, Reader Inquiry 


ADJUSTABLE WIREWOUND 
RESISTORS 


Feature of an adjustable wirewound 
resistor, the Smoothie, is an adjustable 
slider band. which can be loosened and 
tightened by either a knurled plastics 
nut or a hexagon nut. The adjustable 
slider band can be moved to a new 
position without danger of damage to 
the fine wire windings. The contact 
point is automatically lifted out of 
contact during adjustment. 


Available sizes include nominal core 
diameters of %¢ in., %e in., 34 in., and 
1-14 in., ranging in nominal wattages 
from 10 to 200 watts. Electrical con- 
tacts are the embossed dimple type 
or of silver. Resistors, Inc., 5226 West 
26 St., Chicago 50, Ill. 

e No. 44, ry | 


INSERTS AND STUDS WITH 
SELF-TAPPING FEATURE 


Ring-locked inserts and studs are now 
available with a self-tapping thread that 
is said to prevent collapse of the in- 
sert’s tapping segments during installa- 


ASK YOUR SUPPLIER copy of the Klein 


Foreign Distributor: 


International Standard 
Electric Corp., 
New York 


Pocket Tool Guide. 
Contains informa- 
tion on all types of 
Klein Quality Pliers. 


Mathias SS a Cs 


a McCORMICK ROAD + CHICAGO 45, SOUT 


977777 ny 9 
Uli mally & et 


Gillie! 
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|-T-E 250 ampere, 3 pole, circuit breaker, rated 500 volts a-c, 250 volts d-c, 11° x9" x 4". | 





* Glass-filled melamine formaldehyde 
for impact strength, are resistance, 
heat resistance, dimensional stability. . 
Molded by: Kuhn & Jacob Molding & Tool Company. 


WRITE FOR TECHNICAL DAT ! 
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AMERICAN Cyanamid LOM PANY 


PLASTICS & RESINS DIVISION 
331 Rockefeller Plaza, New York 20, N. Y. 








Now 


re 
plus 


PERFORMANCE 


in 


ULTRA-LINEAR 
RUGGED 
HIGH TEMPERATURE 


TIC, a leader in precision poten- 
tiometers, again sets the standard. 
New LI1OS provides miniaturization 
for compact assemblies . . , with- 
out sacrificing performance. 


Designed to meet stringent military 
specifications — tested to MIL-E- 
5272A. Manufactured to extremely 
close mechanical tolerances — pre- 
cision pilot . .. centerless ground 
shaft . precision ball bearings. 
Made for high electrical accuracy. 
Type LI1OS provides rugged con- 
struction . . . light weight. . . low 
torque , .. inherent stability .. . 
and high resolution. 


Wide temperature and _ resistance 
ranges of miniature L1OS provide 
greater versatility. Extend its ap- 
plication in servo systems .. . 
computers - control , . tele- 
metering . . and measurement 
systems. Check the LIOS features. 
Then write for free brochure. 


CHECK THESE 
FEATURES 


LINEARITY 
0.05° 


RESISTANCE RANGE: 
1000 ohms to 
100,000 ohms. 
WEIGHT: 

1 ounce. 


standard; 
+0.025°%, special. 


TEMPERATURE 
RANGE 
—55°C. to + 130°C. 


TORQUE: 
Starting .75 in. oz, 
Running .60 in. oz. 


TECHNOLOGY INSTRUMENT CorpP. 


537 Main Street, Acton, Mass. 
P.0. Box 3941, North Hollywood, Calif. 


tion, with resultant damage to the 
threads of mating bolts. All threads 
are American National Form. The in- 
serts and studs have been designed for 
maximum torque and pull-out resist- 
ance. High speed installation and pre- 
cise depth location are made possible 
by a special power drive tool. This tool 
incorporates a micrometric adjustment 
device that accurately locates the top 
of the stud or insert’s serrated collar 
at the desired depth below the surface 
of the parent material. Rosan Inc., 2901 
West Coast Highway, Newport Beach, 
Calif. 
No. 45, F 


MIDGET GLASS ROTARY 
TRIMMER CAPACITOR 


Only 34 inches in overall length. midget 
glass trimmer is available in two sizes: 
0.5-3.0 mmf and 1.0-4.5 mmf. Q is 500 
at 50 mc. Temperature coefficient of the 
body of the trimmer is 200 ppm. Con- 
structed of glass tubing with a coating 
of metal bonded to it, the trimmer ca- 


Soy 


pacitor has a self-lubricating nylon 
bushing threaded to take a 6-32, Class 2 
type screw (hardware is not supplied). 
The bushing is designed with strong 
positioning lugs which resist stress or 
strain and which help assure positive 
seating in the chassis. Corning Glass 
Works, Corning, N. Y. 

rcle No. 46, Read ry 


SELF-SEALING, SHAKE-PROOF 
SCREWS 


Machine screws for use on hermetically 
sealed units subjected to severe vibra- 
tion, have been trade-named Seelscrews. 
Supplied as integral units, they require 
no assembly on the part of the user. 
The design employs an “O-rib” made 
of silicon rubber, neoprene or plastics, 
depending on the end use of the screw. 
The rib is held in a circular groove 
under the screw head. When the 
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4 Designed for operating A. C. Radios, 
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“ for A.C. ae 


current 


ANYWHERE? 


“To Expaud Your 
AC Produet Sates! 


STANDARD and HEAVY DUTY ff 


INVERTERS! 


i For Inverting D.C. to A.C. ... Specially i 


4 


Television Sets, Amplifiers, Address 


4 Systems, and Radio Test Equipment 


from D. C. Voltages in Vehicles, 
Ships, Trains, Planes and a 
in D. C, Districts. # 


</ NEW MODELS 
«/ NEW DESIGNS 
«/ NEW LITERATURE 


See your jobber or write factory 


"A" Battery Eliminators, 
DC-AC inverters, Auto 
Rodio Vibrators 


_ AMERICAN TELEVISION & Rapbio Co. 


Luality Products Since 1931 


SAINT PAUL 1, MINNESOTA—U. S$. A. 
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Pay-As-You-Profit 
Plans 


COIL WINDING MACHINERY 


Presented by nseiniicinaaation event COMPANY 





| 
Full details on the other side... | 





NOW! Two quick, practical ways to Modernize and Economize ! 


2 NEW LEESONA 


Pay-As-You-Profit Plans 


Why let lack of adequate coil winding machinery cost you money — in lost pro- 
duction and higher operation and maintenance expenses? Universal’s two new Pay- 


As-You-Profit Plans provide the benefit of modern coil winding machines — without 
jeopardizing cash, capital position or borrowing power. Take your choice of two 


Plans. 


I. LEESONA LONG-TERM PURCHASE PLAN 
Advantages of Plan I include: 


Your Cash Position Safeguarded. Purchases under 
this plan need not impair your company’s cash position. 


Immediate Operating Economies. You get the 
most up-to-date equipment on the market, thus assur- 
ing operating economies at once — without waiting 
until the complete purchase price has been accumu- 
lated out of earnings. 


Immediate Expansion Opportunities without 
bringing in outside capital, which would dilute the 
equity of present ownership. 


Simplified Procedure. The Universal Winding Com- 
pany handles the entire transaction for you. You need 
not enter into extended negotiations with any money- 
lending organization. 


Under the Long-Term Purchase Plan you may extend 
your payments over any period up to five years — de- 
pending on the amount involved, Terms include an 
initial down payment, with the balance paid quarterly 
over the desired period. Five percent interest is charged 
on the unpaid balance only. 


II. LEESONA LONG-TERM LEASE PLAN 
Advantages of Plan II include: 


You Conserve Your Cash. As under Plan I, you 
put new, cost-reducing machinery to work for you im- 
mediately — with little immediate outlay in cash. 


No Impairment of Working Capital. Your com. 
pany’s financial statement shows no increase in liabili- 
ties. 


Freedom From Debt, through leasing, assures that 
your business can be operated without the restrictions 
ordinarily imposed by creditors. Your company’s 
future borrowing power is unaffected and its financial 
structure is simplified. 


You avoid the risk of the obsolescence factor. 


Under the Long-Term Lease Plan you pay the first 
year’s rental upon date of shipment and the remainder 
in quarterly installments. At the end of five years, if 
you wish to keep the machinery you may either lease 
it for an additional period, at a small percentage of its 
original value, or purchase it outright at its then fair 
market value. 


Adding up, here’s a real opportunity to get the up-to-date, cost-cutting coil winding ma- 
chinery you need — and get it fast, with practical, simplified financing! 


Take advantage of the Pay-As-You-Profit Plan that best meets your needs. Contact your 
Universal Representative or write direct to UNIVERSAL WINDING COMPANY, P. O. Box 
s: 1605, Providence 1, R. I., or 9 South Clinton St., Chicago, Ill. 


a | 
Tr 


we UNIVERSAL WINDING COMPANY 


P.O. BOX 1605, PROVIDENCE 1, RHODE ISLAND 


Sales Offices: Providence +» Chicago + Los Angeles + Philadelphia 
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screw is tightened, the material is 
compressed under the head to form a 
positive hermetic seal. Where a lock- 
ing or shake-proof screw is required. 
plastics is used in place of rubber. 
Externally, the screw heads are iden- 
tical with standard screws. They are 
made of brass or steel, plain or nickel- 
plated, in three sizes: 6-32, 8-32, and 
10-32. Automatic & Precision Manu- 
facturing Co., 252 Hawthorne Ave.., 
Yonkers 5, N. Y. 
Circle No. 47, Reader Ir 


NEMA SIZE 4 MAGNETIC 
STARTER 

NEMA size 4 vertical lift magnetic 
starter, which is 40 per cent smaller 
than previous models of the same rating 
is designed for motors rated up to 100 
hp; the starter has the same size and 
mounting dimensions as the size 3 
model. Strongbox coil design includes 
a cast-on plastics case for maximum 


protection of coil windings. A perma- 
nent air gap causes the starter to drop 
out when de-energized regardless of 
age and usage; a new type of bimetallic 
overload relay provides overload pro- 
tection comparable to that available in 
smaller sizes. 

Suitable for operation of polyphase 
motors with ratings of 220 volts-50 hpm 
and 440/440 volts-100 hp, the starter 
is available in reversing, multi-speed, 
and combination forms; it can be ob- 
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Got A Small 
“Black Box” 
Crammed full 
of Electronic 
Equipment? 


e: 
~ 


HIKS KIGHT sa 
INTO 
THE PICTURE 


& 


The Model "°M’’ ACRO nicro-switch 


Unsurpassed in all these ways... 


REPEATABILITY 

FUNGUS PROOF 

VIBRATION RESISTANT 

LOW CONTACT RESISTANCE 

TEMPERATURE RANGE +165° F. to -90° F. 
DIMENSIONALLY STABLE AT ABOVE TEMPERATURES 
WIDE RANGE OF OPERATING FORCES 

CLOSE MOVEMENT DIFFERENTIALS 


HELPFUL SWITCH APPLICATION GUIDE 


Whether your problem is meeting rigid government specifications for 
weather and altitude or controlling circuits on sensitive electronic 
equipment, this data in charted form will greatly simplify your switch 
selection. Write for Data Sheet M-1. 


“The Biggest Line of Little Switches” 


ACRO SWITCH 
CRO “2050 
MANUFAC! 
COLUMBUS 16, OHIO 


Plants at Columbus and Hillsboro, Ohio 
REPRESENTATIVES IN ALL PRINCIPAL CITIES 
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Get proved performance, big savings 


SAVE ALL 3 WAYS WITH SMALLER, LIGHTER G-E MOTORS 





ON MATERIAL—You can design smal- ON ASSEMBLY—Your assembly personnel will ON TRANSPORTATION—Save up 
ler, lighter motor mountings and hous- produce more efficiently with less fatigue when $1 per unit, depending on siz¢ - 
ings—improve products at same time. __ installing easy-to-handle G-E motors. nature of product and distance shippe¢. 


(0 
d 
1. 


Ma 


stiri fas 


SMALLER, LIGHTER DESIGN—as much as MYLAR* INSULATION (right) has over 35 ALL-ANGLE OPERATION—in any 
40% smaller and 50% lighter—saves for times the moisture resistance and 8 times the _ positionlubricationis sure and pro- 


we 


EASY CONNECTION—terminals are close MOUNTING VERSATILITY—with resilient or 
to cover plate; speed-nut welded inside solid cradle bases, you can rotate any motor, 
shell permits fast connection from outside. or easily remove cradle, to meet design needs. 


you on every step from design to shipping. dielectric strength of paper insulation (left). _ tective;no need for costly specials. 
’ 


DOUBLE LUBRICATION LIFE— 
50% more oil, and efficient oil re- 
tention system cut maintenance. 


NOW with these advanced G-E motors 


3 million in use demonstrate benefits on wide variety of products 


Three years ago, General Electric pioneered the smal- 
ler, lighter fractional-hp motor. More than 3 million 
of these advanced G-E motors are now providing 
outstanding performance on the products of thousands 
of manufacturers. These manufacturers have realized 
tremendous savings on material, shipping, and assem- 
bly costs. 

Today, with these savings encouraging complete con- 
version to smaller, lighter designs, only the advanced 
G-E motor provides you all of the superior features 


*DuPont trade-mark. 


Progress ls Our Most Important Product 


GENERAL @@ ELECTRIC 


listed above. And General Electric offers you high- 
volume delivery now of smaller, lighter fhp motors for 
every application. 


APPLICATION AlD—from engineers who have helped 
thousands of manufacturers improve products with 
smaller, lighter G-E motors—is available to you. Con- 
tact your local G-E Apparatus Sales Office. For more 
information on advanced G-E fhp motors, write Sect. 
702-21, General Electric Co., Schenectady 5, N. Y. 


ON NEXT PAGE 
4 examples of 

G-E motor benefits 
in action 








ON MACHINE TOOLS ~ 





TEN-YEAR FACTORY LUBRICATION of G-E totally enclosed 
fan-cooled motors means extra-low maintenance. Special ball- 
bearing construction and new-type grease give long service, sup- 
port heavy thrust loads. Welded-on base assures rigid mounting; 
compactness simplifies assembly and design. Rated 14 to 34 hp, 
3-phase. Write for Bulletin GEC-1306. 











ON WATER SYSTEMS 


WS 


EXTRA MOISTURE RESISTANCE is provided by modern insula- 
tion in this G-E jet-pump motor. Special under-water tests by 
G-E engineers prove Mylar* slot and between-phase insulation 
35 times better than paper. New grease lasts 10 years, minimizes 
maintenance in hard-to-reach places. Ratings: 14 to 11% hp, 
vertical or horizontal mounting. Bulletin GEA-5902. 


How advanced G-E fhp motors help 


IMPROVE YOUR PRODUCT PERFORMANCE 





FOR FULL INFORMATION on these and other G-E fhp motors, contact your nearby G-E Apparatus 
Sales Office. And write for Bulletins listed to General Electric Co., Sect. 702-21, Schenectady, N. Y. 


GENERAL @@ ELECTRIC 








ON BUSINESS MACHINES 
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INSTANT MOTOR REACTION due to the low-inertia rotor makes 
smaller G-E fhp motors ideal for start-stop business-machine 
use. Absence of high-pitch noise in the magnetic circuit and 
vibration deadening effect of resilient mounting mean extra- 
quiet operation. Available in split-phase (Bulletin GEC-859) 
and capacitor-start (GEC-857) ratings from 1% to 34 hp. 


0} OT da P10) e 


SMALLER SIZE of G-E fhp motors for compressors enables you to 
design more compact products. 40% lighter weight cuts your 
shipping costs. Two frame sizes cover entire line, permit you to 
standardize tooling, cut pulley stocks. A complete line of gen- 
eral-purpose and special-service ratings from 1% to 34 hp is avail- 


able. Bulletins GEC-854 and GEC-857. 


























tained with either vertical or horizontal 
mechanical interlocks. General Elec- 
tric Co., 1 River Rd., Schenectady 5. 
N. 
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Here’s the fastest way to 
produce finished wire leads! 





















SILICON TRANSISTOR- 
MAGNETIC SERVO AMPLIFIER 


A combination silicon transistor-mag- 
netic servo amplifier, the PRD 
R40G7W6 will deliver full power to 
the parallel-connected control windings 
of 400-cps BuOrd MK7 or MK14 servo 
motors. 

Overall voltage gain of the 
R40G7W6, when driving the MK7 
motor, is greater than 2000. This gain. 
coupled with a 0-70 cps bandwidth 









Allen-Bradley Co., producers of motor controls, use | 
several Artos CS-6 automatic wire cutting and 
stripping machines in their Milwaukee plant. 


















makes this unit a useful component in 
instrument servo systems. Use of sili- 
con transistors for the preamplifier 
allows operation at ambient tempera- 
tures up to 85 C. Internal means of 
stabilization is available by utilizing 
the d-c component present in the ampli- 
fier output. Polytechnic Research & 
Development Co., Inc., 202 Tillary St.. 
Brooklyn 1, N. Y. 
e No. 49, Reader Inquiry Fo 









































































Cyclonome Pulse counter uses a 6-figure 
Veeder-Root register driven by a special 
stepping motor, started and stopped 




























3000 STRIPPED WIRE LEADS in one hour 
...each precision-cut with both ends per- 
fectly stripped. That’s the speedy pace set 
by the Artos CS-6 in producing wire leads 
up to 15 inches in length! Production 
rates vary in proportion to the length cut. 

Highly accurate machine operation reduces 
work spoilage to an absolute minimum. Errors 


due to the human element are eliminated. There 
is no cutting of strands or nicking of solid wire. 


PROVED PERFORMANCE 


Time-consuming hand stripping jobs which 
once were a bottleneck in many plants are gone 
forever. As a result, Artos automatic wire 
strippers are paying their way in the mass pro- 


Artos CS-6. 


CS-6 CAPACITY 


Finished Wire Leads Per Hour: 
lengths to 15’’, 3000; 64’’-97”’ lengths, 500. 


Stripping Length: 114’’ max. both ends. 


, 


Cutting Length: max., 97’’; min., 2’; special, 7%”’. 


BULLETIN 


WRITE FOR - Descriptive technical sheet tells how the Artos 


2741 South 28th Street e 


CS-6 can save you money, manpower and time. 


Milwaukee 46, Wisconsin 


MEASURES, 
CUTS and 
STRIPS 
and cable 
_at speeds up to 


2-Conductor Twisted Wire 
Single Conductor Solid Wire 
——S EEE 


2-Conductor Parallel 
Stranded Wire 





ELECTRICALLY DRIVEN duction of television and radio sets, electrical Ss ae 
appliances, motor controls and instruments of 300 Ohm Television Wire 

PULSE COUNTER all kinds. aS 

Developed for industrial counting as Plan now to cut wire stripping costs in SJ Cord 

well as computer applications, the your plant... with the high speed, automatic seal at 


Heater Cord 


I 
Braided Cord With 
Rubber Jacket 






















magnetically each half cycle. 
Counting rate of the Cyclonome js 
0 to 130 counts per sec with an accuracy 
of + 1% count. Either d-c pulses down 
to 3 millisec wide (50% on-time mini- 
mum 130 pps) or a-c cycles with a 
minimum half cycle of 3 millisec may 
be counted. Life of the device is con- 
servatively rated at 500 million counts. 
Photoelectric sensing equipment to 
drive the Cyclonome can be furnished, 
The stepping motor may be obtained as 
a separate component, with either 1.3 
or 2.6 in.-oz of torque output. Maximum 
steeping speed is 260 half-steps per sec. 
Sigma Instruments, Inc., 77 Pearl St. 
S. Braintree, Boston 85, Mass. 
e No. 50, Reader Inquiry Facility 


PLASTICS WIRING DUCTS 
WITH TWO-PIECE 
CONSTRUCTION 


Containing only two parts, the XT 
Panel-Channel consists of a laminated 
phenolic one-piece U-shaped channel 


s and extruded high-impact polystyrene 

Have Proven Their Value plastic covers. Simplicity of design 
eliminates cover fastening devices: 

IN THE ELECTRICAL APPLIANCE FIELD cover interlocks with channel sides. 


3536555 — As eye-pleasing decorative trim, of course, 
| See | but also as durable functional parts, pre- 
| = plated Nickeloid Metals are proving their 

i 


! | i ~_: value every day ...on the drawing board, the 

| — production line, and most important, on sales 

) counters wherever electrical appliances and 
housewares are sold. 


Pre-plated with durable finishes of chrome, 
nickel, copper and brass on base metals of steel, 
copper, brass, zinc or aluminum, Nickeloid 
Metals fit right into standard production tech- 
niques; require no cleaning, plating, polishing. 
You just fabricate and assemble. 











On dealers’ shelves and salesrooms, your product, 
incorporating gleaming Nickeloid Metals, catches 
the eye of Mr. and Mrs. Consumer just a little 
| faster .. . gets merchants talking sales faster, too. 


Specify Nickeloid Metals, in sheets or coils and 
a variety of patterns and finishes. 













By compressing sides of channel, cov- 
ers snap on or off. Wire lead-out slots 
are angled and designed to allow easy 
passage of wires with connectors and 


wire groupings. Available sizes range 
Learn how you can put Nickeloid 


Situs to eadh Ser yee, O6-nenn of from 1 mosx od in. to 3 in. x 3 in. 
informative reference material cover- Stahlin Brothers Fibre Works, Inc., 
ing properties, uses and fabrication Belding Mich. 

techniques. ’ 
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Sales Offices 
in Most Principal Cities a ae 
SINCE 1898 













HIGH-TEMPERATURE 
TANTALUM CAPACITORS 


Having an operating range from —59 
to 125 C new tantalum slug-type elec- 
trolytic capacitor is designated Type 
TH. (Units rated to 175 C can be 






AMERICAN NICKELOID COMPANY 


Peru 3, Illinois 
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C-D-F HANDLES THE COMPLETE JOB An oil circuit breaker 
component is made from two Dilecto laminated plastic tubes, 
with a threaded ring joining the assembly. From raw mate- 
rials to finish machining C-D-F does it all! 


C-D-F MAKES FLEXIBLE INSULATIONTo meet critical high 
heat and electrical insulating needs, C-D-F makes these 
efficient, easy-to-apply tapes. Size range is wide, with latest 
resins and backing materials used. Write for samples and 
technical bulletins of Silicone, Teflon, and Micabond tapes. 


1-F MOLDS MANY SPECIALTIES This ehaft insulator for a 


circuit breaker is molded from C-D-F’s cloth-based indus- 


trial thermosetting plastic, Celoron. Note complexity of 


mold, clean detailing. Celoron has high impact strength, is 
used in switchgear. 


JUNE 1955 


Utilities can depend on 
equipment containing 
C-D-F Insulating Parts 


The reliable operation and long life of heavy electrical 
equipment often depends on insulating parts. A good 
supplier of insulation draws from past experience to make 
this possible—C-D-F has been a recognized industry 
leader since 1895! A good supplier expands his research 
and technical skill consistently—C-D-F offers the widest 
range of electrical insulating materials, from Vulcanized 
Fibre to C-D-F Products of Teflon.* 


A BIG, RELIABLE SOURCE OF SUPPLY 


As a buyer of Utility Electrical Equipment, you gain when 
your manufacturers work with C-D-F. Quality and depend- 
ability of electrical insulation, at reasonable cost, are 
guaranteed. The latest technical advances and ideas can 
flow freely between you and C-D-F’s engineers. This page 
shows only a few of the many products C-D-F makes 
and fabricates for the electrical industry. Consult Sweet’s 
Design File for catalog information, or call your C-D-F 
sales engineer (sales offices in principal cities)—you’ll find 
he’s a good man to know! 

*Du Pont Trademark 


Se Dianne Pile, 


CONTINENTAL-DIAMOND FIBRE COMPANY 
NEWARK 13, DELAWARE 


C-D-F UNDERSTANDS THE ELECTRICAL INDUSTRY'S NEEDS 


Precisely machined to close tolerances, Dilecto panel boards 
guarantee dependable insulation, help designers save space. 


New 1955 Dilecto catalog is yours for the asking, lists all 
new grades. 


C-D-F GIVES YOU BETTER MOTOR AND GENERATOR INSULATION 


All these built-up and bonded mica products are made by 
C-D-F to provide uniform high-heat resistance and dielectric 
strength. All forms of Micabond are made for better perform- 
ance and lower costs. 
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supplied on specific order). Standard 
case size are 4% in. x ¥ in. for ca- 
pacitors rated to 1200 mf; they are 
only slightly larger for units rated to 
240 mf. Typical characteristics of the 
capacitors include low leakage, high 
stability and excellent power factor. 
Rugged construction makes them suit- 
able for operation under conditions of 
high shock, high thermal cycling, and 
severe vibration. 


INSPECTION 


EXPEDITING 





SHIPPING 


(> 


— 


= 
4 


DESIGN RL 
& 


ne 


Standard units range in value from 
25 to 120 mf, with a voltage range of 
18 to 100 VDCW. Higher capacitances 
and voltages to 630 VDCW, can be 
supplied. Cornell-Dubilier Electrix 


Corp., South Plainfield, N. J. 
No. 52, Reader Inquiry Facilit 


POTENTIOMETERS FOR 
NONLINEAR APPLICATIONS 


As many as 25 Series V precision po- 
tentiometers may be ganged on a com- 
mon shaft during manufacture, while 13 
tap connections can be added to each 
pot by using a special process. Every 
he has you tap is spot-welded to a single turn of 
resistance wire, assuring a trouble-free 
. connection without shorting out adja- 
on MES mind cent turns 
Designed especially for nonlinear ap- 
f plications, potentiometer has a 1%4-in. 
He’s a key man in the Buffalo Bolt organization. It’s his diam, 0.8-in. length, and a 14-in. shaft. 
business to see that you get fast, accurate information on External clamps are provided for rapid 
prices, deliveries or anything else pertinent to your fastener 
requirements. 
Call him at your distributor, one of our branches, or at our 
factory and see for yourself why 
/ you get the finest and fastest ser- 
DISTRICT vice from Buffalo Bolt. 
OFFICES 


WESTERN OFFICE 

Chicago 

HArrison 7-2179 BUFFALO BOLT COMPANY 

EASTERN OFFICE Division of Buffalo-Eclipse Corporation 

New York City NORTH TONAWANDA, N. Y. 

REctor 2-1888 

CENTRAL OFFICE 

North Tonawanda 

JAckson 2400 (Buffalo) 5 phasing even after installation. Operat- 
ing temperature range extends from 
—55 to 90 C. Power rating is above 


Making both FASTENERS & FRIENDS for 100 years 


ELECTRICAL MANUFACTURING 





For all your Tape Wound 
Core Requirements, specify 


CORES by ARNULD 


You'll be assured of the performance and uniformity you want, when 
you use Arnold Cores as magnetic components in your amplifier, 
transformer and reactor assemblies. 

Our facilities for production and testing are highly modern and 
complete. Arnold is a fully integrated company, controlling every 
manufacturing step from the raw material to the finished core, and 
therefore best able to maintain high quality control. You'll have at 
your command the most complete line in the industry . . . containing 
every type, shape or size core you may require to meet design needs 
or electrical characteristics. 

Many sizes of Arnold Tape-Wound Cores are carried in stock for 
immediate delivery. @ Write for additional information, and let us quote 
on your requirements and help solve your problems. 


HERE’S DATA YOU NEED... 
Write for these Booklets 


1 BULLETIN TC-101A .. . ‘‘Properties 
of Deltamax, 4-79 Mo-Permalloy and 
Super-malloy’—28 pages of technical 
data on Arnold Tape-Wound Cores of 
high-permeability alloys. 

2 BULLETIN SC-107 . .. “Arnold 
Silectron Cores’’—round, square, rec- 
tangular, or C and E cores; 52 pages 
of data on shapes, sizes, properties, etc. 


ADDRESS DEPT. EM-56 


wad 5648 
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NOW 


SOMPAC 


BRAKES 


for New Motor Sizes 


Stearns magnetic disc brakes 
eliminate waste time by stopping 
electric motors instantly ...speed 
output by holding unbalanced 
loads during machining, assem- 
bling, etc. Now Stearns magnetic 
brakes — choice of leading motor 
manufacturers — are built to fit 
rerated NEMA motor frames in 
1/20 hp to 100 hp size range, 
AC or DC. 


Motor Frame or Floor Mounting. 
New Stearns brakes are built to 
mount on NEMA frames 42-C, 
48-C, 56-C, 66-C, 182, 184, 213- 
286 — and can be adapted to 
mount on NEMA C flange face 
motors in 364-404 frame sizes. 
Stearns-type motor mounting and 
floor mounting also available. 


Wide Torque Range For Wide 
Variety of Jobs. Torque range 
from 6 lb in. to 7,500 lb ft. With 
this range you can match torque 
to load conditions, shaft speed, etc. 


New Shorter Size. Permits instal- 
lation in close quarters. 


Easy Adjustment. No special tools 
required. Easy torque and wear 
adjustment. Long-lasting linings 
easily replaced. 


An Enclosure For Every Need. 
Explosion-proof — dust and water- 
proof — standard. Vertical or 
horizontal. 


A Maintenance Man's “Dream” 
Unit. Simple to install — easy to 
maintain. Can be completely dis- 
assembled and reassembled in a 


few minutes. 
1118 


| 


Send For New Bulletin 

Get complete details onnew 
Stearns brakes. Write for 
brake portfolio 604-F-4. 


MAGNETIC EQUIPMENT FOR ALL INDUSTRY 


STEARNS 


“TEARNS MAGNETIC, INC., 


MAGNETS 


== 


"642 S. 28th St., Milwaukee 46, Wis. 


STEARNS MAGNETIC 


” 





5 watts at 25 C; above 4 watts at 40 (. 
and 2.5 watts as high as 60 C. 

Standard conformity in models having 
non-linear output is +1 per cent. Linear 
models have standard linearity of +05 
per cent. Finer conformity or linearity 
is possible on special order. 

Series V potentiometers can be ob- 
tained with resistances up to 130,000 
ohms. Mechanical rotation is 360 deg 
continuous; maximum electrical contact 
angle, 345 deg; effective electrical ro- 
tation, 325 deg. Helipot Corp., 916 Meri- 
dian Ave., South Pasadena 18, Calif. 


Circle No. 53, Reader Inquiry Facility, page 


FINNED ELECTRICAL HEATERS 


Suitable for convection heating appli- 
cations, Slim-fin heaters are made by 
brazing spirally-wound steel fins to a 
standard rod-type heating element. 
Heaters are made with 0.312 tubing 
and '%¢ in. fins and have capacities 
ranging from 500 to 2000 watts. Op- 
tional spacing of the fins ranges from 
4 to 11 to the inch. 


A companion line of heavy-duty Fin- 
rod Heaters, made with 0.540 tubing 
and 1-546 in. fins, is especially suited 
for forced-air convection heating. Capac- 
ities range from 1000 to 10,000 watts; 
these units can be used for 480-volt 
operation, directly or in series. Ferrod 
Manufacturing Co., 603 N. River St.. 
Batavia, Ill. 

Circle No. 54, Reader Inquiry Facility, rc 


BREADBOARD SOCKETS 


Designed for electronic experimental 
and development work, breadboard 
sockets require only a %42 in. diam 
mounting hole in the breadboard 


ELECTRICAL MANUFACTURING 
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| cord now carries the : 
} Underwriters Laboratories ~ 
"4 label service. iy 


This completely inorganic  :y. 


s insulation assures 


s. durable, more uniform 
| cord for better, safer | | 


appliances. Consult 
‘your supplier for full 
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One Piece 


TERMINAL LUGS 


AN 659 
SPECIFICATIONS 


Sherman Terminal lugs to AN659 
Specifications for No. 8 to 4/0 
Cable sizes are now being manu- 
factured for prompt delivery. 
Constructed from higher grade 
electrolytic copper, electro tin- 
ned, marked with wire size and 


“Sherman” Trade Mark. 


CABLE SIZES 
8 through 4/0 


Write Today For 
Bulletin No. 3 


€ 


COMPARE THESE FEATURES 


One-Piece Construction 
100% Plus Conductivity 
Sight Hole for inspection 





| 


Uniform Barrel Thickness 
Beveled Mouth for ease of cable entry 


Terminals fit all standard Terminal 
Blocks 


Crimping Tool locator spot on barrel 


Angle, Two-Hole, Center - formed, 


Types as Needed 


Stamped Trade Name—Wire Size and 
AN659 Dash Number 





ELECTRICAL FITTINGS 


BATTLE CREEK, MICH 


FOR WIRE AND CABLE 





A Ulat eal mile ie 
Teel Stelle Mh ial tg 
wire, cora sets, ond 


fool Lees 


Tepe: rs faces ay 


2850 Irving Park Road Chicago 18, 
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3-WIRE 
GROUNDING CAP 


Pre bail: tal tM eli-(-t-btlanael Tete ( te] 
for power tools, appliances, industrial signs, 
industrial lighting and countless other appli- 
cations. Much smaller than other types of 3- 
wire grounding caps, it is Underwriters’ Labo- 
ratories approved for 15 amps — 125 volts 


Mohali tel], MR Tame coe 
duction, with exceptional 


quality and the usual 


“Columbia” fine service 


et Meant lal) t te 


Molded-on plas- 
tic male cap with 
unusual design 
samples 
available upon 
request. 


Illinois 















circuits can be wired on te) 


of the chassis; 


chassis; 
each socket is equipp: d 


with a ground lug attached to 1 
socket mounting, further simplifyi: 


circuit wiring. 

The silver plated phosphor bro: 
socket connections are numbered { 
easy identification. Two sizes are ava 
able: XS-7 seven pin miniature, and 
XS-9 nine pin miniature. Pomona Ek 
tronics Co., Inc., 524 W. 5 Ave.. P 
mona. Calif. 


No. 55, 


LIGHTING SYSTEM FOR 
HAZARDOUS LOCATIONS 


Complete 
hazardous areas 


lighting system for use at 
(Class I, Groups A 
and B) where acetylene and hydrogen 
are present, UL-ap 
200-watt 


consists of these 
proved components: 150 and 
EVA 295 lighting fixtures, 
EAB junction boxes, FSPC tumbler 
switches, EYS seals, UNY unions, and 
EC series flexible couplings and flexible 
fixture hanger supports. 


pendant 




























Although efficiency is as high as for 
other EVA lighting fixtures, the new 
EVA 295 employs a different type of 
flame-tight joint at the union between 
the fixture’s glass globe and metal r 
taining ring. Another flame-tight joint 
at the receptacle seals off the lamp and 
wiring compartments. 
Unlike the standard EV 
one-piece housing of EVA 295 combines 
both body and hood to provide extra 
strength. Notches in the hood and globe 
holder allow the globe and holder 





series, TI c 
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RESULTS... 


$0 DOES THE RIGHT F.H.P MOTOR 


As the expert angler chooses the right rated anywhere from 149, to % horse- 
lure from his fly-book, so the design power, Fasco makes... or will build... 


engineer can choose exactly the right one that is “tailor-made” to your spe- 


fractional horsepower motor for his ap- cific requirements to produce the re- 
plication from the Fasco line. If you sults you want, with that famous Fasco 
need a 2-, 4-, or 6-shaded pole motor dependability and long-life built in! 


IT PAYS TO CONSULT FASC ... FIRST! 


This new catalog gives complete 
data and specifications on Fasco 
F.H.P. Motors ranging from 
lion to 14 H.P.... two, four and 


i 
six shaded pole types. A copy is } 
’ yours for the asking. au, 
| ~ 


a = 
FRACTIONAL H.-P. | _— FASCO \NDUSTRIES, INC. 
NVNOTORS & ee Cre st ER a. NE W YORK 


REMEMBER! We also make many different 
Blowers rated from 15 to 275 C.F.M. 


JUNE 1955 














































































Chase Glasterra laminated insulation in tape form is applied to magnet 
wire at Kennecott Wire and Cable Company. Glasterra was selected 
for its “high dielectric strength and heat stability.” 


GET THE FACTS! 


There are many | 
Chase insulating ma- | 
terials with varying | 
physical and electrical | 
properties. Tell us 
what you require, and | 
we will send samples 
and technical bulle- | 
tins covering recom- | 
mended materials. 








Chase & Sons Inc., 











Randolph, Mass. 
















































sembly to be loosened with a scre\ 
driver for relamping. For wiring, th 
receptacle and mounting plate assemb)\ 
are removed by loosening self-retaine 
screws, 


The fixture’s heat and impact-resis' 


ant globe also is heavier than standar: 


EV series globes. The new pendan 


fixtures are available with or withou 
globe guard and 30-deg, dome, dee; 
or shallow bowl reflectors. 


Both the new EAB series junctio: 
boxes and FSPC tumbler switches ar 
of heavier construction and have mor: 
and finer cover threads than their ré 
spective standard counterparts. Crous¢ 
Hinds Co., Wolfe & Seventh North Sts. 
Svracuse, N. Y. 

No. 56, Re« 


LIGHTWEIGHT SOLDER GUN 


Weighing 8 oz, instant solder gun, No. 
G14, reaches required temperature in 
seconds. Trigger control gives any 
degree of heat required without danger 
of overheating. The 14 in. tip, suitable 
for fine soldering, is also capable of 
heavier service because heating element 





is in the tip. Featuring a long, thin 
reach for getting into tight places, the 
solder gun is provided with a spotlight. 
The special tip cannot wear, corrode 
or bend. 

The solder gun is rated at 150 
watts and available for 120 volts; it 
operates on d-c as well as a-c, any 
cycle. Hexacon Electric Co., 177 W. 
Clay Ave., Roselle Park, N. J. 










companies. 






















































Chase also makes many types of cable tape. 
Here Chase single-faced rubber filled tape 
is shown as applied to tree wire for utility 





CLASS “B” AND “H” INSULATION 

RUBBER AND PLASTIC COATINGS 

HIGH AND LOW VOLTAGE INSULATING TAPE 
FRICTION TAPE 

PLASTIC ELECTRICAL TAPE 

RUBBER SPLICING COMPOUND 

NEOPRENE SPLICING TAPE 
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TRACING PAPER HAS 
GLASS-LIKE TRANSPARENCY 


Manufacturing process called “weld- 
ing” provides PTM (Post Tracing Me- 
dium No. 173) with three major advan- 
tages: film-like transparency; evenl) 
textured surface with uniform drafting 
qualities in every direction; and di- 
mensional stability. 

In the welding process, 100 per cent 
rag paper stock is first impregnated 
with transparent materials. After sea- 
soning, the sheet is processed under 
pressure that fuses the materials and 
paper fibers into a continuous mass. 
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ANOTHER UNUSUAL PROBLEM S 





Why accept costly shipping damage 
as a “‘necessary evil” when your equip- 
ment can be shipped safely with Lorp 
re-usable Shock and Vibration Control 
Shipping Mountings? 

Available in standard models or 
specifically designed for extraordinary 
problems, these bonded-rubber mount- 
ings have practically eliminated costly 
shipping damage to such fragile units 
as electronic tubes and instruments, 
business machines, and other easily- 
damaged equipment. 
| LORD mountings effectively reduce 
\ shock damage with the proved com- 


LORD MANUFACTURING COMPANY, ERIE, PA. 


nag 5 x hag 


SUpenor 1-3242 


“In Canada—Railway & Power Engineering Corporation Limited” 


DALLAS, TEXAS 


Riverside 3392 Thay 42060 


Michigan 20010 


DESIGNERS AND PRODUCERS OF BONDED RUBBER PRODUCTS 









- 





LV ED i 


\W 


bination of specially designed, shock- 
absorbing rubber bonded to metal 
for structural strength and mounting 
accuracy. 

Whether your “‘shipping-shock’’ 
problems can be solved with standard 
LORD mountings or will require a spe- 
cial design, LorD engineers will gladly 
show you how LorD mountings can in- 
sure delivery of your equipment without 
damage to its accuracy or sensitivity. 

Remember—Lorp Products are 
engineered to provide the best in shock 
and vibration control! Contact the 
Lorp Field Engineer nearest you, or. 
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METAL 
ACTUATING 
BUTTON 


SINE CURVE 
SNAP-ACTION 
ELEMENT 


Normally 
Closed 


CONTACT Open 
STATIONARY 
CONTACT 


METAL 
SWITCH 
CASING 


SILICONE, 
NEOPRENE, 
or VINYL 
CASING 


CONTROL PRODUCTS - INC. 


306A SUSSEX STREET @ HARRISON e@ NEW JERSEY 


Microscopic air pockets between 1) 
rag paper fibers are completely filled, 
and a sheet is produced that resemb 
a plastics film filled with clear fib: 
for added strength. Result is a trac 
medium with an almost glass-like tras 
parency. Frederick Post Co., 3¢ 
North Avondale Ave.. Chicago 18, II] 
No. 58, R« f t 


MINIATURE HERMETIC 
HIGH-MEGOHM RESISTOR 


Miniature high-megohm resistor, Typ: 
HSD, is hermetically sealed in a glaze: 
steatite jacket and measures only 7% in 
long x 4 in. diam. Its light weiglit 
permits the resistor to be soldere: 


directly into the circuit with no support 


IPS 
RES PROD CO. 
, ee 


other than the wire leads. Because of 
the long path length and use of resist- 
ance materials of low specific resist 
ance, noise level is extremely low. 
Featuring low voltage and tempera- 
ture coefficients, resistor has a maximum 
resistance value of 10 million megohms. 
Standard tolerance is + 10 per cent; 
also available in + 5 per cent and 
+ 3 per cent. Resistance Products Co.. 
914 S. 13 St., Harrisburg, Pa. 
Circle No. 59, Reader Inquiry Fa 


MINIATURE ALLIGATOR CLIP 

Miniature alligator test clips are 1%¢ in. 
long, with a %s OD nose. Weight is 
40 oz. Designated Mini-gators, they are 
manufactured in both steel (cadmium 


plated), and solid copper. Separate 
one-piece insulators are available in 
both red and black, permitting on-sig!it 
identification of hot and cold test 
leads. The insulators fit skin-tight, do 
not materially increase the clip’s sive. 
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they thought this die casting 


couldn't be made.e-e 


@ But Stewart turned out over 12,000 a week! 


This helical gear is one example of an old habit at Stewart Die 
Casting—“finding a way.” In 45 years, we have produced many +) 
castings that “couldn’t be made.” Whatever type of die castings 

you need—small or large, simple or intricate—count on Stewart 


to meet your most rigid specifications . . . on time. 


SERVICES AVAILABLE 





Designing ¢ Engineering * Die Making 
Metallurgical Control * Most Modern Die Casting Equipment ¢ Complete 
Machining, Polishing and Assembly Facilities. 


45 years of helping industry to “Make It Better” 


pee a 







™™~ 
/DBDIE CASTING . «a division of 
Conn) 


275 WARREN STREET 








CHICAGO, ILLINOIS, 4535 FULLERTON AVENUE 





© BRIDGEPORT, 





CONNECTICUT, 
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PRECIOUS 


CONTACTS OF 
AND BASE 
_as you want them 


e contact assemblies 


ies 
e contacts brazed to your assemblie 





\ SUPE 





_ += SUPERIOR ~~ 
/ CARBON BRUSHES 


must be 


eo 


; 

r i 
Cul bl 4 
TT ; 


Our staff must be contantly alert to the changing requirements 
of the electrical industry. Yet quality must be maintained in spite 
of the unusual demands. That’s why our technical men meet 


often — much more often 
than you would suppose, 
probably —to keep every 
Superior brush, contact, or 
powdered part uniform in 
quality year after year. 
Illustrated at the left is just 
one of our services, but it 
shows how we must be able 
to supply contacts as you 
want them. Call on us also 
for help with mechanical 
carbons and powdered 
metal specialties. 


SUPERIOR CARBON PRODUCTS, INC. 


9115 GEORGE AVE. 
CLEVELAND 5, OHIO 








but cover it down to the nose, con 
pletely preventing shorts and shock- 
The insulator, of high dielectric strengt 
vinyl plastisol, flexes to permit fu 
jaw opening to ge in. It is provide 
with a lip-action slotted tip that keep 
the nose and teeth covered on all outsid: 
surfaces. 

A strong spring, plus fine teeth, giy 
the Mini-gator a bite sufficient to cu 
corrosion and protective coatings. Th 
clip is designed for use with No. 2( 
or smaller wire. The wire is firs 
stripped for 14 in., inserted in a hok 
in the clip shank, bent back and sol 
dered. Clinching ears are provided to 
grip wire insulation, relieving cord 
strain and preventing sharp bending o 
the wire. Mueller Electric Co., 1550 
W E. 31 St., Cleveland 14, Ohio. 
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COMBINATION WIRE- 
STRIPPING AND TERMINAL- 
ATTACHING MACHINE 


In addition to measuring, cutting and 
stripping one or both ends of insulated 
wire, Model TA-29-S, also automatically 
attaches terminal to one end of the 
wire lead. Practically any kind of 
terminal in strip form can be used. 

If desired, an additional attachment 
may be had for marking finished wire 
leads with identification codes consist 
ing of numbers and letters. This ma- 
chine will then automatically mark the 
wire, measure, cut, strip and attach a 
terminal to one end at a rate of up to 
3000 finished pieces per hr. 





The TA-20-S will handle solid or 
standard wire from 3 to 250 in. in 
length. The machine is equipped with 
automatic prefeeder, insuring even 
lengths of the wire leads. A wire reel 
holder is mounted on the all-steel stand. 
which is part of the machine. 

Prefabricated terminals in strip form 
are fed to the die unit which is actu 
ated by a switch being tripped by the 
feeding clamp assembly. The die unit 
is easily exchangeable so that the ma- 
chine can handle different types of 
terminals. Artos Engineering Co., Mil- 
waukee, Wis. 

Circle No. 61, Reader Inquiry Facility, page 2 
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To Concentrate, 
Diffuse, 
Deflect or 
Color 
a beam of light 


accurately... 


OC) in 
| ~_enses 


ha. 


Kopp Engineered Lenses are actually 
custom-made lenses. Because the require- 
ments of glass products we supply vary so 
in function, design, color and other char- 
acteristics, it is necessary to treat each 
order individually from formulation of in- 
gredients to inspection of finished product. 
To keep costs low and insure highest 
quality and uniformity, modern equipment 
and methods are used for melting, pressing, 
annealing and finishing. 

You benefit from Kopp’s individualized 
method of design and fabrication, for this 
is the only practical way to produce tech- 
nical glass products with unusual combina- 
tions of properties. 

We will welcome an early opportunity 
to develop and produce designs for your 
specific needs. 


KOPP GLASS, inc. 


SWISSVALE, PA. 


JUNE 1955 








PRECISION 


A-C Rate 
Generators 


an, 


single-shaft 


servo packages 
from FORD INSTRUMENT 









Laboratory 


aluminum and 


Engineering 


Always fasten 

























ee 


ALCOA 
Aluminum Equipment 


Fasteners 














SUBFRACTIONAL HP 
DYNAMOMETER 


Accurate means of loading and measur- 





ing the torque delivered by small in- 
strument and servo motors is provided 
by Model 10-B dynamometer, which 
can also measure the break-away torque 


e offered in 60cy and 400cy models 


e available temperature compensa- 
ted for wide ambient range 


e extremely stable, linear units with 
high voltage output 





of potentiometers and gear trains. An 


accuracy of better than + 3 per cent Ford Instrument’s a-c rate generators 
may be obtained on any torque reading are designed for any use which re- 
between 0.1 in.-oz and 15 in.-ce. The quires a high degree of accuracy in 


the linear translation of rotational mo- 
tion into voltage. They are especially 
valuable in servo systems to stabilize 


instrument will operate at any speed 
where the power developed is 20 watts 
or less. Bischof Die & Engraving Co., responses, and can be provided in con- 
1405 16 St., Racine, Wis. venient single-shaft packages with a 

No. 62, Reader Inquiry F ty, page 237 wide variety of precision servo motors. 
















FREE — fully illustrated 
FIVE-DIGIT VOLTMETER data bulletin gives speci- 
available at your local ALCOA Self-balancing, digital potentiometer fications and perform- 


ance information. Please 


distributor — fill out coupon for measuring direct current voltages address Dept. EM 


from 0.001 to 999.99 volts is designated 
Model 519. Maximum error is either 


and specification y less than 0.01 per cent of the applied FORD INSTRUMENT 
data... Ga ’“% | | COMPANY 


Division of The Sperry Corporation 


“ © d 
Bs 3 ° 
oe 31-10 Thomson Ave. 





for complete application 

















ALUMINUM COMPANY 











> OF AMERICA : Long Island City 1, N. Y. 
2241-F Alcoa Building, ° 
Pittsburgh 19, Pa. : Ford Instrument’s standard components 
: Gentlemen: x | 
Please send complete specification data : Wh. 
* and samples of your aluminum fasteners. ¢ 
; ; Rate Servo 
+ Nome / : . E 
: a . voltage or 0.001 volts, whichever is Generators Differentials Motors 
° e : 
; ° greater. Instrument makes an average | 
: ae : | of 75 readings per min, with automatic 
+ tien : indication of polarity and decimal posi- Selene 
ebebenenne6eeebnereeeseseemason kt” tion. Input resistance is approximately Resolvers Integrators 
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Weight reductions 


average '3()% 


in new line of 
transformers 


Shits 


TYPE 5-2 ply 





we PRODUCTS 





employing 





Another example of savings permitted by this 
Johns-Manville purified asbestos insulation 


A new LINE of dry type transformers an- 
nounced bya prominent electrical manufacturer 
achieves savings in weight up to 50% in some 
models...30% on the average. Contributing to 
these savings is the use of Quinterra Type 5— 
2 ply as layer insulation between the high and 
low voltage windings.t 

Other manufacturers also report that Quin- 
terra Type 5—2 ply permits substantial mate- 
rial savings. In addition, they state that this 
flexible insulation raises overload limits, in- 
creases safety, minimizes rejects, lengthens 
equipment service life, and lowers production 
costs. 

Quinterra Type 5—2 ply possesses high ther- 
mal stability and lasting dielectric strength. It 
is a twin-ply, polyvinyl acetate treated purified 
asbestos insulation with a dielectric strength of 
300 VPM. Even when its saturant is baked out 


by continuous exposure to 200 C, it retains the 
inherent dielectric of the base sheet which is at 
least 200 VPM ... and it remains a dielectric 
up to 400 C. 


Type 5—2 ply is the strongest Quinterra be- 
cause it is made by combining and calendering 
two layers together into a dense, smooth sur- 
faced insulation. Its good tensile and bursting 
strengths enable operators to achieve favor- 
able production rates. Further economies result 
from its large square-foot-per-dollar coverage. 


If you are a manufacturer of magnetic or 
resistance devices, Quinterra Type 5—2 ply may 
enable you to obtain substantial cost reductions. 
For samples and Quinterra Booklet EL-40A, 
write Johns-Manville, Box 60, New York 16, 
N. Y. In Canada, address 565 Lakeshore Road 
East, Port Credit, Ontario. 


tQuinorgobord #1100, another J-M purified asbestos insulation, is also used as end filler scrips. 
*Quinterra is the registered trade mark of Johns-Manville’s purified asbestos electrical insulation. 


‘JOHNS -MANVILLE 











Johns-Manville ELECTRICAL INSULATIONS 
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Why assemble 


before 
magnetizing? 


» o 


A closed circuit magnet exists when 
the magnet is magnetized in its as- 
sembly of soft iron or other magnetic 
materials and is not removed later. 
Normally, there is a specified air gap. 
The chart illustrates the demagneti- 
zation curve for Alnico permanent 
magnet material. 

To illustrate the advantage of mag- 
netizing the complete circuit after 
assembly, let’s use an example: The 
magnet (7) is to be assembled with 
pole pieces D. If the magnet is 
charged before assembly, it will op- 
erate at point Bd, on the curve. When 
the poles are placed on this satur- 
ated magnet(f3), it will move up a 
minor hysteresis loop to point Bd., 
resulting in Bm, flux density. How- 







Permanent Magnets 


SPECIALISTS IN MAGNETIC MATERIALS... 


Y/) Laminations |~ 





Hm : Hm, 


OERSTEDS 


ever, if the entire circuit is magne- 
tized after assembly, it will operate at 
point Bd with Bm flux density, or a 
100% increase in flux density in this 
example. The percentage of increase 
is a function of the gap length and 
area. 

This is a very brief explanation of 
a basic design problem. For a detailed 
discussion of this and other design 
considerations, we suggest our De- 
sign Bulletin #151. The Thomas & 
Skinner research and engineering 
staffs are at your disposal ... write 
today for engi- : 
neering assistance 
in the design of 
your magnetic ap- »* 


plications. 





Ae 
and Wound Cores y 


> w 


1114 East 23rd Street, Indianapolis 7, Indiana 









1000 megohms on the low range (vu; 
to 99.999 volts) and 11 megohms o 
the high range (100 to 999.99 volts 

The front panel readout presents a 
internally lighted, in-line numerica! 
display of the digital informatio: 
polarity and decimal. Accessories ar: 
available for transmitting this inform: 
tion to remote readouts, as well as {: 
printing, typing or punching perma 
nent records. An internal 1.018-volt d 
Weston Standard Cell is switched 
manually into the input circuit fo 
calibration adjustment. No switching 
or adjusting is necessary while making 
and recording measurements. 

Use of etched circuitry contributes 
to compactness of instrument. Al! 
major assemblies are plugged into 
connectors on the chassis. Dimensions 
are: width, 19 in.; height, 834 in. fo: 
standard 10% in. if 
buffer relays for printing are required: 
depth, 144 in. Weight is 49 Ib 
Operation is from 115 volts, 60 cycles 
Non-Linear Systems, Inc., Box 728, De! 
Mar, Calif. 

rcle No. 63, Reader Inquiry 
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TEST CHAMBER FOR 500 F 


Operating temperatures up to 500 F 
are possible in a_ high-altitude test 
chamber that utilizes radiant heating 
and cooling from the walls and door in 
addition to the normal method of heat- 
ing the air. Radiant heating and coo] 
ing can be provided at all altitudes up 
to 130,000 ft. By means of a thermo- 










couple switch the control point of the 
temperature may be changed from the 


surrounding air at, or near, sea leve! 


to the wall radiation at high altitudes 
thus reproducing actual operating co! 
ditions. 


Chamber provides a 24 cu ft wor! 
space and can reproduce relative humi: 
ity of 5 per cent or less within a range 
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WHEN THE GOING’S 
ROUGHEST 
SPECIFY THE TOUGHEST 


dys 
Ss POLE it yc0 ty 

«5 

+ - <*% rr > 2 ee 
ano ab ocala Sa ce ok a 


A SuUsSIDIAR 


we! Penn-lexas / 


CORPORATION 


- CAROL CABLE COMPANY 


Division of the Crescent Company, Inc., Pawtucket, R. I. 


Serving Industry for more than 30 years 
*FOR COMPLETE INFORMATION, WRITE DEPT. EM. 


JUNE 1955 





Profit by Extra Value 
Sm Cle 


te alana 


escheat te ss. 
BS 1 aT at = 
eed atl {ab aa ill 


Engineering-wise . . . in terms of cores, 
windings, insulation, etc. . . . your Coto-Coil 
is built strictly to specification. But over 
and above specifications we “build in” near- 
ly forty years of experience, unsurpassed 
knowledge of latest methods, and the most 
modern shop practices. 


This extra value saves you costly time, as- 


sures you of highest quality with volume 
output. 


Send your coil problems to COTO-COIL COMPANY, INC. 


63 Pavilion Avenue, Providence 5, Rhode Island 
New York Office: 10 East 43rd St., New York 17, N. Y. 


of 160 to 200 F. Altitude is automatic 
ally controlled, and temperature may bx 
changed in either direction at the rat: 
of 10 per min. The American Researc! 
Corp., 11 Brook St., Bristol, Conn. 
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LOW RESISTANCE OHMMETER 


Featuring extremely low test current 
Model LRO low resistance ohmmeter i- 
useful for measuring relay contact re 
sistance, fuse resistance, bonding and 
ground wire resistance, and for simila: 
applications requiring low resistance 
measurements with minimum test cur 
rent. 

Model LRO has an accuracy of +] 
per cent of full scale reading. Ranges 
include full-scale readings of 0.1 ohm 
1 ohm and 10 ohms, with the scale 
being divided into 100 divisions. 


Feature of Model LRO is that cur- 
rent passing through the unit under test 
never exceeds 110 milliamp on any 
range. Built-in protection safeguards 
meter against resistances outside its 
range or in the event of an open. 

Special test lead supplied provides 
four-terminal measurement for _ in- 
creased accuracy in the low resistance 
ranges. Power is supplied to the self- 
contained instrument by a_ standard 
flashlight battery of 11% volts. Indus 
trial Instruments, Inc.. 89 Commerce 
Rd., Cedar Grove, N. J. 

No. 65, F 


MEGOHMMETER 


Useful in measuring leakage resistance 
of insulating materials, motors, stand 
off insulators, resistors. transformers 
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POWERFUL Homelite Model 17 Chain saw being assembled in Homelite 


factory at Port Chester, N.Y. 


Girl assembles chain saw 30% faster 


with RB&W SPIN-LOCK screws 


SPIN-LOCKS hold tight where previous fasteners let go 


Usually production men turn to RB&W SPIN-LOCK screws 
because they need a fastener that won't lose its grip. 

But Homelite Corporation of Port Chester, N.Y. got a 
lot more value than they expected when they tried 
SpiN-Locks on their famous chain saws. Regular screws 
plus washers had loosened rapidly under vibration when 
the saws went to work. 

Sp1In-Lock cured this problem, of course. Homelite 
reports: “We've had no loosening of screws when the saws 
get out in the woods.” And, Homelite goes on, “We also 
found through time studies that we saved an average of 


Check Sweet’s Design File for 
RB&W SPIN-LOCK Catalog 


ONLY 22 LBS., Model 17 Homelite 
Chain saw delivers 3.5 hp — power 
to spare for felling trees 4 feet in 
diameter. Cuts up, down, left or 
right; is easily carried up trees. 


30% in time required to insert and drive the screws — 
giving us lower labor cost and faster assembly time.” What’s 
more, “The average cost of SpIN-LocKS and regular screws 
plus washers is just about the same.” Measure of Homelite’s 
satisfaction: the new Model 17 saw uses 79 SpIN-LocKsS 
in /6 types and sizes. 

Whether you want a fastening device with a bull-dog 
grip or a way to lower assembly time and costs, an RB&W 
SpiN-LOcK screw could be the answer. It’s easy to find out 
— just write the nearest RB&W Office. RUSSELL, BURDSALL 
& WarD Bolt and Nut Co., Port Chester, N.Y. 4 


incl 


U. S. Pat. No. 2,253,241 


The Tighter, Stronger, Surer Fastener! 


110 YEARS MAKING STRONG THE THINGS THAT MAKE AMERICA STRONG 


JUNE 1955 
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0... upon a time, the natives of many foreign lands were 
“labeled” with distinguishing tribal marks. For example, in the 
Solomon Islands a girl was not eligible for marriage until she had 
been subjected to a cruel process of scar-tattooing on the face 
and chest... this was the “trademark” of the unmarried maiden. 

Today, trademarks are important, too. In addition to serving 
many useful purposes—trademarks denote pride of product. So... 


TO IDENTIFY... SPECIFY... Metal-[al 


REFRIGERANT 


~adt miTED STATES ‘* =) 





labeling on Carrier Room Air Conditioners. 


Carrier Air Conditioning Corporation has specified Metal-Cals for 
identifying one of their most widely distributed products. They have 
standardized on Metal-Cals for permanent, distinctive product 





Use this coupon for FREE 
SAMPLES AND AN EXPLANA- 
TORY BROCHURE that show how 
Metal-Cal, the anodized, etched 
aluminum nameplate, sticks to 
the job of trademarking or pro- 
viding clear, sharp diagraming 
or serial numbering for your 
products. 
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MANUFACTURED BY C & H SUPPLY CO. 
: 415 E. Beach Ave., Inglewood, Calif. 


| Please send samples and free brochure to: 


| Address : 
| City a _Zone__State 


| 
| 
| Name | 
| 
| 











and other components. Type 162) 
megohmmeter is a direct-reading ele 
tronic ohmmeter with a variable d 
test potential included as part of th: 
unit. The d-c test potential is variab}: 
from 50 to 1000 volts. 

Range of resistance readings extend< 
from 0.1 megohm to 4,000,000 megohm- 
in 6 overlapping ranges. Resistanc: 
readings and applied test voltage ar 
indicated on separate 4-in. meters. 
relay operated from the front pane! 
disconnects the high voltage from th: 
test terminals and eliminates danger ot} 
shock to the operator. Freed Trans. 
former Co., Inc., 1715 Weirfield St. 
Brooklyn 27, N. Y. 
ircle No. 66, Reader Inquiry Facility, page 


REGULATED VOLTAGE 
SUPPLY WITH 0-1 MA OUTPUT 


Line regulation of Model 2004A Reg 
ulated Voltage Supply is within 0.01 
per cent; output, zero to 1 ma. Six taps 
of 500, 250, 100, 50, 25, and 10 volts 
are furnished, accurate to within 2 per 
cent. In addition, the potential can be 
continuously varied from 5 to 500 volts. 
A polarity switch is provided, so that 
the test voltage can be either positive 
or negative. Also included is a zero-out- 
put switch, permitting connections to 
be made while the instrument is on, and 
facilitating the timing of measurements 


used with manufa 


Supply can be 
turers Electrometer in supplying a 


buck-out potential for precise voltage 
measurements by the null method, and 
other applications. It is also useful 
separately in a stable test potential 
in checking d-c amplifier gains and in 
calibrating meters. Keithley Instru- 
ments, 3868 Carnegie Ave., Cleveland, 
Ohio. 
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Each of the three Multiple Reprints is 
obtainable at reduced cost in quantity 
For quantity prices and ordering in- 
formation see page 240. 
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for telephones, too 
CRUCIBLE 
PERMANENT MAGNETS 


mean maximum energy ... minimum size 


You get consistently higher energy product from Crucible 
prescription-made alnico permanent magnets. 


That means more energy from a smaller magnet... 
greater design freedom for manufacturers of telephone sets, 
high-fidelity sound equipment, controls, instruments, and 
magnet-equipped devices of all kinds. 


Crucible, the nation’s leading producer of special purpose 
steels, has been making these quality magnets ever since 
the development of alnico alloys. They’re available sand 
cast, shell molded, or investment cast to meet every size, 
tolerance, shape and finish need. 


For prompt delivery — or helpful advice on magnet 
problems — call Crucible. Crucible Steel Company of 
America, Henry W. Oliver Building, Pittsburgh 22, Pa. 


CRUCIBLE first name in special purpose steels 


-srucible Steel Company of America 
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| OF MINIATURE 
| INCANDESCENT 
| LAMP BULBS 


STANDARD 


AIRCRAFT 
APPLIANCE 
ANNUNCIATOR 
AUTOMOTIVE 
COIN MACHINE 
FLASH LIGHT 
INDICATOR 
PHOTO-ELECTRIC 
RADIO & TV DIAL 
SIGN & SIGNAL 
SURGICAL & 

| OPTICAL 
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Frosted 


















































-070 in. OD 
fo 
5.00 in. OD 
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LAMP WORKS 
1504 N. OGDEN AVENUE 
CHICAGO 10, ILL. 




















































Literature for the Asking 





To obtain copies of these publications 
circle item number on_ postcard in 
Reader Inquiry Facility, page 237. 


SILICON POWER RECTIFIERS — Two 
hermetically sealed, high-temperature, 
high-current silicon rectifiers, designed 
to operate at ambient temperatures 
from —55 to 175 C are described in 
two 2-page data sheets. Designated 
Types CK775 and CK776, the rectifiers 
are capable of handling up to 15 amp 
and 200 volts peak. Operation at 5 amp 
and 170 C is permissible. Ratio of re- 
verse to forward resistance is over 
100,000. Raytheon Manufacturing Co. 

e No. 68, Reader inquiry Facility, page 23 
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PYROLYSIS - RESISTANT ELECTRICAL 
INSULATIONS—Purified asbestos elec- 
trical insulations, Quinterra and Quin- 
orgo, described in a 32-page booklet, 
retain their dielectric strength in spite 
of heat and time. Quinterra base sheet 
maintains its dielectric strength up to 
300 C. Case histories show their appli- 
cations in transformers, magnets, wire 
and cable insulation, and other elec- 
trical components. Available forms and 
use in composite insulations are re- 
viewed. Johns Manville. 

ircle No. 69, Reader Inquiry f ity, page 237 


MACHINE TOOL LUBRICATION—Auto- 
matic lubrication systems for use on 
machine tools are described in a 4-page 
folder complete with specifications for 
system components and illustrated case 
histories. Systems are available for 
handling up to 75 lubrication points. 
Trabon Engineering Corp. 

le No. 70, Reader Inquiry Facility, page 237 


, 


VIBRATION AND SHOCK MOUNTS— 
Detailed descriptions of standard and 
special mounting bases and a wide se- 
lection of vibration and shock mounts 

all of which meet JAN and MIL spe- 
cifications—are included in catalog No. 
AB-35, “Mounting Bases, Vibration and 
Shock Mounts for Electronic Equip- 
ment.” Included is an all-metal vibra- 
tion mount, designed for airborne 
operation, with a resonant frequency 
below 10 cps and a magnification factor 
of less than 11% at resonance with no 
double resonant peaks. Electronics Div., 
T. R. Finn & Co., Inc. 

No. 71, Reader Inquiry Facility, page 


POWDER METALLURGY HANDBOOK— 
Sections of a 52-page manual on Pow- 
der Metallurgy are devoted to bearings, 
component parts, and filters. Discussed 


in detail, and illustrated by means of 
charts, tables, and graphs, are such 
subjects as magnetic properties, lubri- 
cation, tolerances, and machining. Com- 
parisons are made of the physical prop- 
erties of ferrous and non-ferrous metal 
powder materials and their most com- 
mon uses. Hypothetical problems are 
outlined and solved step-by-step. Am- 
plex Div., Chrysler Corp. 
No. 72, Reace 


SNAP-ACTION SWITCHES — Applica- 
tions of a line of snap-action switches 
described in a 2-page illustrated data 
sheet include use in appliances, busi- 
ness machines, electrical controls, as 
well as heavy-duty, vending and other 
equipment. Additional data are pro- 
vided on the three available types of 
terminals, special actuator types, and 
available mounting brackets. Dimen- 
sional drawings are included and typical 
custom designs shown. Cherry Elec- 
trical Products Corp. 

No. 73, Reader Inquiry Facility, page 237 


CONTACT HANDBOOK Sixty-page 
handbook on contacts and contact as- 
semblies provides useful engineering 
reference material in sections devoted 
to material selection, design selection, 
contact forms and design aids, and sup- 
plementary reference data. Included 
are two useful selector guides, one of 
which compares the basic classes of 
contact materials, and the other of 
which lists the principle components 
of each contact material, the designs 
dictated by the characteristics of each 
contact material, and the backing ma- 
terials recommended. P. R. Mallory & 
Co., Inc. 

ircle No. 74, Reader Inquiry Fa ty, page 237 


POLYESTER FILM, PAPER CAPACITORS 
—TIllustrated brochure describes facili- 
ties for producing and construction fea- 
tures of paper dielectric capacitors 
manufactured to meet requirements of 
MIL-C-25A; metallized paper capaci- 
tors designed for operation up to 125 C 
without derating; and a polyester film 
capacitor series rated to 125 C. Avail- 
ability of design service and specialized 
capacitor styles and mounting arrange 
ments are discussed. San Fernando Elec 
tric Manufacturing Co. 

le No. 75, Reader juiry Facility, page 23 


CERAMIC MATERIALS—Advantages of 
custom-engineered ceramic materials 
pointed out in an illustrated 16-pagé 
catalog, include high dielectric strength 
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Do you use them, make them, build them into your 
products? Then you should know that electric motors, 
generators, solenoids, transformers, give maximum re- 
liability when they’re insulated with LINDE Silicone 
Impregnating Varnish. 

In installations where high ambient temperatures, 
high humidity, and chemical atmospheres are present, 
or where service calls for rapid reversals and frequent 
overloads, insulation with LINDE Silicones multiplies 
the life of electric equipment from ten to 100 times. 

Its great toughness, bond-strength, resiliency, and its 
excellent thermal-aging property contribute to over- 
all ability to increase the capacity of equipment as 
much as 50 per cent. 


FOR SILICONES LOOK TO 





you can, too! 


He’s 
multiplying 
motor life 
by 100 times 


This is because its dielectric and mechanical proper- 
ties far exceed even the rigid Class H requirements. It 
cures to a hard, wax-like, bubble-free surface that re- 
mains practically dust-free, with exceptionally high 
water repellency and outstanding surface resistivity. 

Replacement and maintenance costs are cut to insig- 
nificance, spare equipment inventories are practically 
eliminated, production schedules can be increased, 
down-time losses are all but done away with, and far 
greater safety from fires and accidents is achieved. 

For detailed literature on what Class H insulation 
with LINDE Silicones can mean to you and your prod- 
ucts, plus a list of rewind shops using LINDE Silicones for 
Class H Service in your area, write today to Dept.5-6. 


A DIVISION OF 


UNION CARBIDE 
AND CARBON CORPORATION 


74a 


AIR PRODUCTS 
COMPANY 





General Offices: 30 East 42nd Street, New York 17, N. Y. 


In Canada: Linde Air Products Company, Division of Union Carbide Canada Limited 
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The term “Linpbe” is a registered trade-mark of Union Carbide and Carbon Corporation 





233 








VICTOREEN 


KNOWS HOW 


TO BUILD 


VOLTAGE 
REGULATORS 


FROM 50 VOLTS 
TO 30,000 VOLTS 


® Regardless of your 
application, Victoreen can 
probably supply voltage 
regulators with the exact 
characteristics for develop- 
ing maximum performance 
of the circuit. From sub- 
miniature glow type regu- 
lators for low voltage 
application to sturdy metal 
case designs for high vol- 
tage regulation, the range 
of types, designs and ratings 
offers a wide choice, 


> 


Our new catalog, listing the 
various type Voltage Regu- 
lators of our standard pro- 
duction may give you prob- 
lem solving ideas. Write for 
your copy of Bulletin 3023. 


{i 
WV The Victoreen Instrument Co. 


COMPONENTS DIVISION: 3815 Perkins Ave., Cleveland 14, Ohio 


high heat resistance, thermo shock a: 
abrasion resistance, dimensional stab\| 
ity, and low moisture absorption. Ca~ 
histories show the wide range of app 
cations made possible by these chara 
teristics. Useful reference materi 
provided includes a_ consideration 
general design factors and a glossai 
Centralab Div. of Globe-Union Ine. 
e No. 76, Reader Inquiry Facilit age 
RELAYS, PULSE COUNTER — Rela, 
described in a series of data sheets i, 
clude a SPDT electromagnetic d-c relay 
with a standard adjusted sensitivity o{ 
50 milliwatts, and a DPDT sensitive 
relay with operating power require 
ments under 0.25 watt on d-c and unde: 
0.5 volt-amp on a-c. Data are also pro 
vided on a sensitive polar relay and a 
miniature hermetically sealed type 
Also described is the Cyclonome Puls 
Counter and Stepping Motor, an ele: 
tromechanical device capable of 8000 
counts per min. Sigma 
Inc. 
rcle No. 77, 


Instruments 


SIDE-INDICATOR PANEL METERS 

New series of large side indicator pane] 
meters, described in a 2-page bulletin, 
save space and improve readability 
through the use of a bilevel scale, with 
a scale length exceeding ASA specifica 
tions for conventional 4-14 in. meters: 
panel area is less than 14 as 


8 much 
Initial accuracy is 


2 per cent of full 
scale deflection on d-c and £5 per cent 
on a-c. D-c milliam- 
meter, and ammeter ranges are avail- 
able from 50 ma to 15 amp; a-c volt- 
meter ranges from 25 to 500 volts. d-c 
from 50 mv to 500 volts. International 
Instruments Inc. 


No. 78, Reader 


microammeter, 


SYNCHROS, SERVO MOTORS—Specifi- 
cations and characteristics of over 130 
synchros, servo motors and _ resolvers 
are given in an illustrated 4-page bro- 
chure. Typical are the 400-/and 60- 
cycle servo motors with frame sizes from 
10 to 23. Additional listings cover syn 
chro receivers, control transformers, and 
transmitters. Data are also provided on 
induction motors available in sizes 18. 
20, and 23 frames, as well as motor- 
driven tachometer-generators. Norden- 
Ketay Co. 

ircle No, 79, Reade 


MINIATURE CHOPPER—Capable of op- 
erating at temperatures up to 125 C. 
the NC600 chopper can be supplied fo 
any operating frequency between 15 
and 600 cycles, remaining within its 
specified limits over frequency range 0! 
+ 10 per cent. Other features, pointed 
out in an illustrated brochure, include 
light weight (0.96 oz), miniature size 
(fits into a standard 7-pin miniature 
(Continued on page 242) 
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International Rectifier Corporation 


proudly presents 


sermanium power 


rectifiers! 


This new line of 

a) MO ees 

@ High efficiency... up to 97° 

@ Lowest forward drop 

@ High reverse to forward ratio 

CMe mete eer Aan Ole] 4 

@ Unlimited life expectancy 

e@ Ratings 
VA COMM OMT Ula Teh emel lami liebe tele 
150 to 100,000 amps DC output 


emul elem ed 


i 


International Rectifier 
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Editorial Reprints 


As manuscripts are projected for pub- 
lication in each ELECTRICAL 
MANUFACTURING, the board of editors 
determines which editorial articles are 
to be made available to readers in re- 
print form. 

Reprints of articles in this and pre- 
available 
are briefed here and in the following 
help readers those 
which they would desire for their files. 
ELectTRICAL MANUFAC- 
rURING reader qualifies for one copy 
of all single article reprints. without 
charge. 

The numerals shown in reprint list- 
ings correspond to the numbers shown 
on postcards incorporated in the Reader 
Inquiry Facility on the opposite page. 
Readers should numbers 


issue ot 


vious issues which are now 


pages, to select 


Any regular 


circle those 


REPRINTS NOW AVAILABLE 


Impact of High-Energy Radiation on 
Dielectrics, June 1955, 20 pages. 
Special staff report is devoted to 
subject of major importance to de- 
signers of electrically energized 
equipment. Basic facts of high- 
energy radiation are given; research 
programs are summarized; specific 
radiation-resistance data on various 
dielectric materials are tabulated; 
design factors and techniques are 
analyzed. Overall impact of nuclear 
power and radioactive devices on 
design is discussed. (112) 


Printed Circuits Have Versatility Plus, 
June 1955, 8 pages. Review of 
printed circuit applications outside 
of the strictly electronic field. 
Switches, strain gages, inductors 
and transformers, airplane deicers 
and wiring harnesses using this ver- 
satile construction method are dis- 
cussed. (131) 


Application Factors for Two-Phase 
Servo Motors, June 1955, 12 pages. 
Discussion of the operating charac- 
teristics and the principles of opera- 


236 


indicating the reprints desired and 
then mail the card. R. |. F. postcards 
will be processed by the publisher only 
if all information requested is given and 
is clearly printed or typed. 

If multiple quantities of these re- 
prints are desired, the rates to govern 
are indicated. Remittances must ac- 
company all orders. Larger quantities, 
special quotation. 


MULTIPLE REPRINTS (reprints or 
compendiums into which are combined 
several separate articles on the same 
or related subjects) are available at 
the nominal prices indicated in each 
listing. Letters ordering these must be 
accompanied by remittances. Large 
quantities, special quotations. These 
multiple reprints are listed by titles, 


tion of two-phase induction motors 
used as control elements in feed- 
back systems. A minimum of math- 
ematical analysis is employed. (138) 


Progress in Electron Tube Reliability, 
May 1955, 12 pages. Report on 
means used to determine tube de- 
ficiencies in variety of difficult ap- 
plications and how numerous de- 
sign changes affected much _ im- 
provement. (115) 


Guided Missiles Make New Demands 
on Relays, May 1955, 12 pages. 
Report on the Third National Con- 
ference on Electromagnetic Relays 
at Oklahoma A. and M. College 
stresses the rugged environments 
imposed by guided missiles and 
notes status of standards move- 


ment. (120) 


High -Potential Dielectric Strength 
Testing, May 1955, 12 pages. De- 
scribes how hi-pot tests can be 
made a useful tool in design and 
development; the advantages and 
disadvantages of different types of 
tests, and the variety of instruments 
available. (132) 


Cost of 
Single Subject Reprints 
Vo. of Vumber of Pages 
Reprints 4-12 16-32 
l Gratis Gratis 
5 $2.00 $3.75 
10 3.50 6.00 


25 7.50 12.50 


immediately following the single arti 
cle reprint listings. 


John A. Campbell 
Director Reader Service 
ELECTRICAL MANUFACTURING 
1250 Sixth Avenue 
New York 20, N. Y. 


Soldered Connections, Novembe: 
1954, 4 pages. Repeated requests 
for quantity reprints of this practical 
article on soldering methods and 
the recognition of common defects 
led the editors to make copies avail 
able on individual request. (114) 


Embedded Circuits and Components, 
April 1955, 16 pages. Growing field 
of applications of epoxy resins fo1 
embedment and encapsulation is 
reviewed in a staff report. Case 
history illustrations and results of 
resin-evaluation programs. (116) 


Transistor Switches Improve Mag- 
netic-Amplifier Performance, Apri! 
1955, 8 pages. Transistor rectifiers, 
employing a new mode of operation 
resembling that of a mechanical 
rectifier, provide the desirable com 
bination of low leakage and low 
forward drop. (126) 


Miniature Photocells, April 1955, 5 
pages. Review of commercial]; 
available cadmium sulfide and lead 
sulfide photoconductive cells. They 


(Continued on page 238) 
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New Components 


& Materials 
Page 149 ' 

Current review of all new mate- 

rials, metals, parts and equipment 

that become component parts of 

the finished product. 
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Page 232 


Listing of the new literature, 
printed matter and catalogs which 
provide basic information for those 
engaged in the design engineering 
of products. 
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Reprints 

Page 236 
A complete listing of those editorial 
feature articles published in this 
and past issues that are available in 
reprint form for filing. 
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are virtually insulators in darkness 
and conductors under light by a 
factor of 100,000. Very sma! 
quantity needed for useful photo 
cell. (127) 


Practical Approach to Magnetic-Am- 


plifier Design, March 1955, 12 
pages. A method is described in 
step-by-step detail for designing 
magnetic-amplifier circuits without 
resorting to complex mathematica! 
procedures. (133) 


Wafer-Coil Technique for Transform- 


ers, February 1955, 4 pages. Slit 
rolled foil method eliminates many 
hand operations in transformer pro- 
duction. Conductors may be equiva- 
lent to very fine wire. (124) 


Filled Fluorocarbons — New Compo- 


nent Materials, February 1955, 12 
pages. Report summarizes data 
from Bureau of Ships-sponsored in- 
vestigation. Various Teflon mixtures 
with metals and nonmetals can pro- 
vide materials with new character- 
istics, or with reduced cost, for use 
in dielectric, magnetic and resistive 


parts. (125) 


New Molding Processes for Printed 


Resistors and Capacitors, Combined 
16-page reprint of two-article series 
appearing in the January 1955 issue 
and the February 1955 issue (com- 
pression-molded capacitors). Tech- 
niques developed at the Diamond 
Ordnance Fuze Laboratories are de- 
tailed and characteristics of printed 
units described. (128) 


Stainless Steel Finish Effects, January 


1955, 8 pages. Mechanical and 
chemical treatments can modify ap- 
pearance of the standard mill fin- 
ishes obtainable on stainless sheet 
and strip. (111) 


Speed Regulators for D-C Motors, 


Parts I and II, December 1954 and 
January 1955, 16 pages. Four com- 
mon types of gegulators are evalu- 
ated to provide a basis for choice by 
motor users. Discussions of each 
regulator are related to the operat- 
ing fundamentals of d-c motors. 
(122) 


Nomographs as Engineering Work- 


sheets, January 1955, 8 pages. Ke- 
view of nomograph fundamentals 
and use. Also, a nomograph for <e- 
termining if effort of making nomo- 
graph for a particular problem is 
justified. (139) 


ELECTRICAL MANUFACTUEING 































Digital Techniques for Automatic Con- 
trols, parts I and II, November and 
December, 1954, 16 pages. How the 
new “operational-digital” techniques 
combining analog and programmed- 
digital computing methods can be 
applied to control circuits. (117) 


Research Progress in Dielectrics 1954, 
December 1954, 12 pages. First 
hand summary and interpretation of 
Conference on Electrical Insulation 
reported each year by ELEcTRICAL 
MANUFACTURING. (118) 


Circuit Applications of Voltage-Sensi- 
tive Capacitors, December 1954, 8 
pages. Discussion of dielectric am- 
plifier and other circuits in which 
voltage-sensitive capacitors are used 
to perform functions of tubes or 
transistors. (135) 


Noise Measurements, November 1954, 
12 pages. Review of the funda- 
mentals of sound and noise meas- 
urements with particular reference 
to the development of a test code 
for unit heater fans. (119) 












Insulation Classification, November 
1954, 12 pages. A_ classification 
table for insulating materials is in- 
cluded in the report, “International 
Standards for Insulation, Motors, 
and Components,” covering the 
1954 meeting of the _ Interna- 
tional Electrotechnical Commis- 


sion. (137) 













Applying A-C Solenoids, November 
1954, 8 pages. Describes three 
methods of measuring pull, design 
modifications to minimize mismatch 
in loading, how to overcome resid- 
ual magnetism, duty-cycle opera- 
tion and derating for 25-cycle use. 

(129) 


















Non-Ventilated Motors, October 1954, 
8 pages. A suggested approach to 
the problem of fitting non-venti- 
lated ratings into the new NEMA 
rerated frame sizes, based on heat 
dissipating capacity. (134) 













Cold-Reduced Electrical Steels, Octo- 
ber 1954, 8 pages. Advantages in 
processing to producer and user are 
partly offset by certain magnetic 
deficiencies yet to be overcome. 


(113) 











Electrical Circuits for Weight Meas- 
urement, Parts I and II, August and 
September 1954, 16 pages. Sixteen 
basic circuits are presented and ex- 
plained to show how designers have 
adopted electrical weighing for 
automatic control systems. (123) 
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PARTS OR MATERIALS 
FOR UHF APPLICATION? 


FOR MINIATURE AND 
SUB-MINIATURE COMPONENTS? 


YOU CAN 


te 


WHAT YOU WANT 















DuPont 
trademark 






Dielectric Strength: 480 v/mil. 

Dielectric Constant (60 to 10° cycles): 2.0 
Power Factor (60 to 10° cycles): < 0.0005 
Volume Resistivity: 10!5 ohm-cm 

Surface Resistivity: 3.6x10° megohms 
Surface Arc-Resistance: does not track 
Temperature Range: —450° to +500°F. 
Chemical Resistance: completely inert 
Moisture Absorption: zero 


FOR: insulators of all types,sleeves 
or inserts, capacitor seals, feed 
through insulators, bushings, slot 
liners, coaxial spacers, layer insu- 
lation or any other parts or forms 
subject to high charge, extended 
frequency range, mechanical and 
thermal shock, extreme tempera- 
tures and climatic conditions. 






































You can order in any quantity and 
be sure of true Teflon performance, 
because “John Crane” gives you 
these plus factors: complete uni- 
formity throughout, high density 
control, freedom from flaws and rig- 
id adherence to your specifications. 








“John Crane’s’” complete fabrica- 
tion facilities assure you prompt 
delivery on exactly what you want. 
If you have an entirely new require- 
ment, no standard design or proce- 
dure—“‘John Crane’s” laboratory 
facilities, know how, research and 
engineering experience go to work 
on your particular need. 














Now is a good time to put “John 
Crane” to test. Contact Crane 
Packing Company today. | 













Crane Packing Co., 
1824 Cuyler Ave., 
Chicago 13, Illinois 


In Canada: Crane 
Packing Co., Ltd., 
617 Parkdale Ave., 
N., Hamilton, Ont. 








KS CRANE PACKING COMPANY —J@mk. 


Practical 


design engineers 


On Land... Continuous Power Generating Systems 


REGOHM regulates the output voltage of 
this SKW generating system within a 
4% band, independent of load changes 
and other operating conditions. Used to 
power control and communications sys- 
tems, these units must operate every hour 
of the year. REGOHM’s long life and plug- 
in feature that simplifies replacement 
makes it a natural for this application. 


On Sea e ee Hand-Cranked Generators 


Fast-acting REGOHM maintains constant 
output voltage on hand-cranked genera- 
tors powering portable lifeboat radios. 
Reliable over a wide temperature range, 
independent of speed of rotation and out- 
put loading, REGOHM delivers radio 
noise-free performance under severe op- 
erating conditions. No other equipment 
equals its size, and low cost advantages. 


In the Air « ee Control Instrumentation 


REGOHM regulates voltage of special con- 
trol instrumentation in pilotless bombers 
where precise, reliable control is a must. 
A two-inch cube, weighing under a pound, 
REGOHM economizes on space and weight. 
System stabilization is assured by its built- 
in dashpot, adjustable to match the sys- 
tem’s dynamic characteristics. No anti- 
hunt networks are needed. 


Whether your equipment or control sys- 
tem operates on land, sea or in the air 
...involves power supplies or communi- 
cations and signal systems, instrumenta- 
tion or lighting systems...look into the 
advantages of REGOHM regulation. 


V3\) 


Contact Electric Regulator Corporation, 
110 Pearl St., Norwalk, Conn. Our En- 
gineering staff will help you design re- 
quired circuitry...recommend the proper 
REGOHM type...calculate the resistor 
network...suggest design modifications 
for optimum performance...analyze final 
designs...assist in testing pre-produc- 
tion models...service your requirements. 
Write or call us today. 


Electric Regulator Corporation 
Norwalk, Connecticut Temple 8-4311 


How to Suppress Radio Interference, 
September 1954, 20 pages. A spe- 
cial report detailing the effects that 
stiffer radio interference regulations 
are having on the design of all types 
of electromechanical products. |n- 
cluded are sections on causes of 
interference, specifications and reg- 
ulations, measurement and means 
of suppression. (130) 


Physical Data on Commercial Silver 
Solders, September 1954, 4 pages, 
Thermal and mechanical properties 
of the available commercial grades 
are tabulated and related to ASTM 
and Federal and Military Specifica- 
tions. (136) 


Multiple Reprints 
79 


Applying Magnetic Amplifiers, 72 
pages. Multiple Reprint No. 1A. 
Second edition of this popular 
booklet has been expanded to in- 
clude more recent feature articles 
in addition to the series by Dom- 
hoefer and Krummenacher. For an 
annotated list of contents see Jan- 
uary 1954, page 286. $2.00 


Designing Servomechanism Systems, 
96 pages. Multiple Reprint No. 3. 
Thirteen feature articles or related 
phases of design of feedback con- 
trol or servo systems and servo ap- 
plications, including the series of 
four articles by Herst. For a com- 
plete list of the contents of this 
booklet see April 1954, page 358. 

$2.50 

Printed Circuits, 71 pages. Multiple 
Reprint No. 8. Selection of 14 
articles dealing with mechanized 
wiring techniques, beginning with 
silk screen printing of radio cir- 
cuit elements on ceramic plates. 
Other processes described include 
stamped wiring, and sprayed metal- 
plated and etched circuits and as- 
sociated assembly methods. For an- 
notated list of articles see page 332 
of the June 1954 issue. $2.00 


Multiple Reprints at 
Quantity Prices 

Since handling expenses is a signifi- 
cant cost element in the distribution 
of these Multiple Reprints, grouping 
of orders make possible substantial 
savings in cost per copy. For single 
shipments to one address, on orders 
accompanied by remittance, the fol- 
lowing prices per copy apply: 

Quantity 
Title 5 25 

Servo System Design 25 1.00 
Magnetic Amplifiers 385 1.10 
Printed Circuits 1.35 1.10 

Prices given above include shipping 
charges. Make checks payable to The 
Gage Publishing Company. 


ELECTRICAL MANUFACTL KING 





FIRST TRANSISTOR RADIO MADE POSSIBLE 
. . by INSUROK* copper-clad 


printed circuits! 


Here’s a remarkable example of miniaturization 

. . made possible mainly through the use of printed 
circuits and transistors. This diminutive radio weighs a 
scant 12 ounces, complete with battery. Yet, it has 
good tone, is selective, and delivers plenty of volume. 


Here’s the printed-circuit board used in the Regency 

. made with Richardson T-725 copper-clad INSU- 
ROK. Engineers of I.D.E.A., Inc. of which Regency 
is a division, laid out the circuit. Croname, Inc.* 
Chicago, took it from there .~. printed the complex 
circuit on Richardson T-725 copper-clad INSUROK, 
then etched it. Results: a lightweight, compact, effi- 
cient circuit . . tedious, time-consuming wiring elimi- 
nated . . faster assembly. 


Many grades of Richardson laminate INSUROK 
are available copper-clad on one or both surfaces. 
We invite your inquiry. 


*Here’s what Croname has to say about T-725 cop- 
per-clad INSUROK, “Quality is superior . . service 
good. And Richardson gives us helpful engineering 

: assistance.” 
Ask for descriptive bulletin, 
“INSUROK Copper-Clad Laminates."’ 


RICHARDSON —_| ff RICHARDSON COMPANY 


Laminated and FOUNDED 1858 
° 2799 Lake St., Melrose Park, Ill. (Chicago District 
Molded Plastics SIX PLANTS: Melrose Park, Ill. @ Indianapolis, Ind. , 


New Brunswick, N. J. @ Newnan, Ga. @ Tyler, Tex. e Ogden, Utah 
SALES OFFICES IN PRINCIPAL CITIES 
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F-B-M General Purpose Relays-- 


have solved many specific relay 
problems with no development 
or tooling cost to the customer. 
RBM has produced hundreds of 
thousands of magnetic relays 
from standard parts—designed 
and initially produced over seven 
years ago—to fulfill the need for 
dependable relays at low cost. 

The many variations of contact 
form and ratings, as well as ter- 


minal arrangements and mount- 
ing brackets, may well provide 
just the right relay for you. 
WRITE FOR BULLETIN 570— 
or better yet, tell us your require- 
ments. Bulletin 570 shows only 
a few of the many variations. 
© 

Whether a single relay or a relay panel 
complete with wire assemblies and cord 


sets, RBM may help you lower your costs. 


Controls for Electronic, 
== Refrigeration, In- 


dustrial, Appliance, 


ESSEX WIRE CORPORATION Communication and 


Logansport, Indiana Automotive Industries 


Literature for the Asking 


(Continued from page 234) 


socket), and ability to run a minimun 
of 2000 hr at no load with no harmfu! 
effect on the contacts. Oak Manufactui 
ing Co. 


ircle No. 80, Reader Inquiry Facility, Page 


ALUMINUM FORGINGS— Advantages 0! 
aluminum forgings are discussed in a 
12-page handbook, describing press 
forgings, impact extrusions, and hand 
forgings. Among advantages claimed fo: 
fabricator’s aluminum forgings are 
grain control, light weight, excellent 
finish, and ease of machining. Mechan- 
ical properties of aluminum forging 
alloys are enumerated and typical forg- 
ing applications summarized. Harvey 
Aluminum. 


Circle No. 81, Reader Inquiry Facility 


SELF-SYNCHRONOUS MOTORS—Char- 
acteristic curves, dimensional drawings 
and specifications contained in Folder 
EI-5A describe standard and differential 
transmitters and receivers, phase shift- 
ers and resolvers, as well as control and 
rotary transformers. In all, character- 
istics of over 30 different models are 
reviewed. Electric Indicator Co., Inc. 


Circle No. 82, Reader Inquiry Facility, Page 


PRINTED CIRCUITS—Applications and 
advantages of printed circuits are re- 
viewed in an illustrated 8-page booklet 
containing technical data helpful in de- 
signing or planning printed circuitry. 
Under discussion are the various types 
of base materials, laminate character- 
istics, and circuit designs. The prepara- 
tion of master drawings and soldering 
techniques are among other topics dis- 
cussed. Printed Wiring Div., Cornell- 
Dubilier Electric Corp. 


Circle No. 83, Reader Inquiry Facility 


HERMETICALLY SEALED CONNECTORS 
—Eighteen-page bulletin GS-5 describes 
a variety of hermetically sealed con- 
nectors, including standard AN types, 
a general electronic series, and minia 
ture, subminiature and rack-and-pane! 
designs. Connectors are suitable for a 
variety of applications in high tempera 
ture installations and under humid con 
ditions. Design features steel shells and 
contacts with fused glass insulation 
Cannon Electric Co. 

Circle No. 84, Reader Inquiry Facility, Page 


SILICON-RUBBER INSULATED WIRE 
AND CABLE—Silicon-rubber-insulated 
high-temperature wire and cable d: 
scribed in Publication No. 19-594 in- 
clude control and power cables, app!i- 
ance wires, apparatus leads, heating 
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out of proper design 


comes the right motor 


for your product 


With a Lamb Electric properly designed motor you obtain 
the motor qualities which are important to the success of 
your product. 


Exceptional performance and dependability are standard 
with Lamb Electric Motors, at no increase in cost, because 


they are “custom tailored” by personnel having many years 
of experience in this field. 


We would like to discuss these advantages with you for 
your new and redesigned products. 


THE LAMB ELECTRIC COMPANY @® KENT, OHIO 


In Canada: Lamb Electric— Division of 
Sangamo Company Ltd.—Leaside, Ontario 


Li seein arruicauie’ MOTORS 


JUNE 1955 


FRACTIONAL HORSEPOWER 


Army tank ventilating 
eae 


Lael at ee a 
Ca ea at Yt el 
industrial devices. 


eA. Mele eee 2 
CA elt ke le 
write and we shall be 
glad to send full 
Tle laut Litt) 





SALLE 


PA 4 Ld ee a 
in commutators 
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re 


FROM CRANES 
to 
VACUUM CLEANERS 


Whether yeur motor requirements 
cell for a large industrial applica- 
tien er the smallest of household 
appliances, you'll find a Kirkwood 
Cemmvutetor to serve your needs 
and save you money. 


We heve over 1000 standard 
designs of molded core or steel 
core type commutators ranging 
in size from 9/32” to 50” dia- 
meter...so check with Kirkwood 
Toile el ee 


Our engineers will be glad to 
work with you on special applica- 


tions. Send us your prints for 
Crs bee 


WRITE FOR CATALOG NO. 3 


WAAL 


COMMUTATOR CO. 
Over 10,000,000 now in use. 


4855 West 130th Street 
Cleveland 11, Ohio 


cable, defroster wire, and related types. 
Two types of insulation are available: 
extruded insulation and silicon-rubber 
glass tape (for cables with large con- 
ductors to assure uniform dielectric 
properties). Wire & Cable Dept., Gen- 
eral Electric Co. 

Circle No. 85, Reader Inquiry Facility, Page 237 


SHOCK AND VIBRATION ISOLATION 
MOUNTINGS—Complete data on Tem- 
proof Mountings provided in 6-page 
technical bulletin No. 700, points out 
their suitability for providing vibration 
isolation on base-mounted equipment 
where vibratory disturbances are 15 
cps or higher and operating tempera- 
tures range from —80 to 250 F. Also 
suitable for use with stationary indus- 
trial equipment, many meet require- 
ments of current military specifications. 
Lord Manufacturing Co. 

rcle No. 86, Reader Inquiry Facility, page 237 
FASTENERS FOR ELECTRONIC ASSEM- 
BLIES—Sixteen-page catalog of locknuts 
and fasteners for radio and other elec- 
tronic equipment discusses their ad- 
vantages and applications in the as- 
sembly of chassis, switches, transform- 
ers and rectifiers stacks. Additional 
listings cover wing locknuts, shield can 
fasteners, coil tube fasteners, and ten- 
sion-type locknuts. Information on 
power and manual wrenches and as- 
sembly methods is also provided. The 
Palnut Co. 

e No. 87, R« page 237 
FIBERGLAS-BASE SLEEVING, TUBING— 
Four-page folder compares properties 
of Fiberglas-polyester general-purpose- 
grade electrical flat sheets with those of 
phenolic grade CE. Recent develop- 
ments, it is stated, make possible an im- 
proved Class A laminate at prices com- 
petitive with those of organic 
materials. A folder lists per- 
formance characteristics of various 
NEMA-designated grades of Fiberglas- 
base sleeving and tubing. Owens-Corn- 
ing Fiberglass Corp. 

No. 88, Reader Ir ry F ity, page 


base 
second 


GEARMOTOR—Gearmotor, Model MD, 
described in a 2-page data sheet can 
be obtained with ratings from 1/300 to 
1/35 hp, with any single speed from 14 
to 426 rpm. Suitable for clockwise or 
counter-clockwise rotation, the unit 
motor is a shaded-pole type with an 
internal cooling fan, and felt oil reser- 
voirs and oil-impregnated bronze at 1 
rpm to 50 Ib-in. at 10 rpm. It is avail- 
able with either open or enclosed gear 
train. New England Gear Works. 
No. 89, Reader Inquiry Facility 


ELECTRICAL LAMINATIONS — By 
means of line drawings, graphs and 
charts, 40-page bulletin provides com- 


plete engineering data on_ special, 
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RF 
Leakage 


can be 


~ 


oo oe ow oe ee oe ee, 


... simply Sie SeeAM SCAM olaD 
Sha 
A MUST in MILITARY 


and MANY COMMERCIAL 
EQUIPMENT 


YOU CAN IMPROVE : 
YOUR DESIGNS GREATLY 
THIS SIMPLE,’ INEXPENSIVE WAY 


The place to stop RF leakage is “on the 
drawing board.’ In other words if you 
design your product so that RF leakage is 
reduced to a minimum you'll have no diffi- 
culty in meeting military radio noise specs 
and FCC regulations, and you'll have a 
better product too. In the design of many 
military equipments during the last 10 
years effective sealing in of RF leakage 
has been accomplished with a_ simple 
application of METEX Electronic Weather- 
strip and other METEX Shielding Products 
made from Metal Textile’s highly resilient 
compressed knitted wire. You can achieve 
comparable results in your own designs 
Send today for our new brochure describ- 
ing METEX Shielding Products in detail 
with a most helpful section on design. 


hes 

yah fit 
Pigs 
mmo meres f 


get your } 


i 


copy today 


METAL TEXTILE 
CORPORATION 


Knitters of Wire Mesh for more than a Quarter Century 
ROSELLE, NEW JERSEY 
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More and More Firms are Choosing Copyflex Because... 


CHARLES BRUNING COMPANY, INC., 4700 MONTROSE AVE., CHICAGO 41, ILL. 


JUNE 1955 


as 


There is no dissatisfaction where Copyflex reproduction 
machines are used. Department head, operator, drafts- 
man ... each knows reproduction and prefers Copyflex; 


each benefits by Copyflex. 


- The Department Head, who keeps tab on 

- production and costs, prefers Copyflex because 

of its high-volume economy. Here is the high- 

, est practical speed consistent with quality 

printing, as fast as 40 feet per minute and for a cost as 

low as 2c a square foot, depending on the model you 

need. No venting, plumbing, or auxiliary equipment 
means no installation costs, minimum maintenance. 

‘gs. The Operator prefers Copyflex because it is 

-( clean, completely free from fumes and odors, 

easy and fast to operate. Such features as 


Best Process! Best Machines! 
Best Selection of Materials! 


Specialists in Copying Since 1897 


New, Heavy-Volume 
Copyflex Model 500... 
40 f. p.m. Speed, 46-inch 
Printing Width... 
$3,250.00 f. o.b. Chicago 


COPY FLEX 


is the Choice of Everybody 


in the Drafting Department! 


vacuum feed, positive separation of tracings, feed release 
treadle, adjustable light shield, extra-large stacking trays 
speed and simplify the operator’s work. 


‘am The Draftsman prefers Copyflex because it 
* : turns out flat, dry, easier-to-read prints of his 

S a drawings and tracings. Here is diazo-type repro- 
‘~/“~" duction at its best—clean, black-on-white lines 
of uniform density and high contrast. 


= 


In short, everybody likes Copyflex because it’s the 
only reproduction process that gives you quality prints 
at low cost, plus problem-free installation and operation. 
That’s why more firms are switching to Copyflex! You 
owe it to yourself and your company to investigate 
Copyflex advantages. Mail coupon today. 


Charles Bruning Company, Inc., Dept. 1609 
4700 Montrose Ave., Chicago 41, Illinois 


Please send me information on Copyflex 
Reproduction Machines. 
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STANDARDIZED 
SERVO SYSTEMS 
AND OTHER 
STANDARD TYPES 
FOR AUTOMATIC 
CONTROL — 


In addition to new 
lines illustrated, 
| many standard and 



























































higher power mag- 
netic amplifiers are 
available for appli- 
cations involving 
automatic control. 
CUSTOM DESIGNS 
FOR SPECIAL 
REQUIREMENTS 


— we design 
and engineer 
complete servo 


or automatic 
control systems 
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THE GENERAL 

i CERAMICS 

| CORPORATION 




































Three New 





a 
60 or 400 cps. 





i 
ee 
Clee 


Available ee INPUT NO. 1 OC 


INPUT NO. 2 


@ MAGNETIC PRE-AMP + 
SATURABLE TRANSFORMERS 


Supply: 115 volt 400 cps. 

Power output: 3.5, 6, 10, 18 watts 
Sensitivity: 1 volt AC 

Response Time: .03 sec. 

Lowest Cost — Smallest Size 

For further information request Form $493 


@ MAGNETIC PRE-AMP + 
HIGH GAIN MAGNETIC AMPLIFIER 


Supply: 115 volt 400 cps. 

Power output: 5, 10, 15, 20 watts 
Sensitivity: .1 volt AC 

Response Time: .008 to .1 sec. 

Highest performance — All magnetic 

For further information request Form $496 


@ TRANSI-MAG*: TRANSISTOR + 

HIGH GAIN MAGNETIC AMPLIFIER 
Supply: 115 volt 400 or 60 cps. 
Power output: 2, 5, 10, 15, 20 watts 
Sensitivity: .08 volt AC into 10,000 ohms 
Response Time: .01 sec. 
Fast response at high gain 
For further information request Form $499 

{400 cps.); Form $497 (60 cps.) 


MAGNETIC 
AMPLIFIERS - INC 


Telephone: CYpress 2-6610 
632 TINTON AVE., NEW YORK 55, N. Y. 
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a 


standard, and MIL-T-27 electric la: 
nations. Feature of the bulletin is 1! 
inclusion of fabricators test procedu 
for standard E-I laminations. Test f 
ures are provided for both core loss ai 
exciting current at 10 M gauss on ea 
heat annealed. Briefly reviewed a 


| INVESTMENT CASTING 


facilities for producing wound cor 
electrical laminations, and permane 
magnets. Thomas & Skinner Produ 
Co., Inc. 

Circle No. 90, Re 


STAINLESS STEEL BRAZING ALLOY 

Described in an illustrated 4-page bri 
chure is a heat and corrosion resistant 
alloy used to braze stainless steels and 
special alloys, designated Nicrobra: 
Once brazed, the brazing alloy and 


parent metal form a new alloy. In the 


case of brazing stainless steel, this new 


alloy has properties sim..ar to the stain- 

less steel used. Stainless Processing 

Div., Wall Colmonoy Corp. 
e No. 91, Reader iry F 


Greater flexi- 
bility of design, lower finishing costs. 
less costly tooling, and 1-piece casting 
of intricate assemblies are some of the 
advantages claimed for the investment 
casting process in an illustrated 4-page 
brochure entitled “How Scott Invest- 
ment Castings Can Benefit You.” Illus 
trated case histories, including a stain- 
less steel housing for a electronic device 
indicate comparative costs, and _ lists 
alloys and tolerances. Scott Casting and 
Manufacturing Corp. 
rcle No. 92, Re 


TEMPERATURE CONTROL SYSTEMS 
Described in Bulletin F6149-2, “Tem 
perature Control Sytems,” are types of 
control systems ranging from 2-position 
“on-off” to proportional position with 
automatic reset. Sections discuss sens- 
ing elements and their correct use and 
present general rules to follow in select 
ing the proper method of temperature 
control. Also included is a short glossary 
of control terminology. Wheelco Instru 
ments Div., Barber-Colman Co. 
No. 93, RF 


EQUIPMENT WATER PUMPS— Designed 
to handle water and similar liquids 
the water pumps described in a 2-page 
data sheet are available with either a 
built-in adjustable by-pass valve 

without a valve. Capacity is 75 gph al 
1800 rpm at 100 psi. Features includ 
non-corrosive metal construction, direct 
motor drive, leakproof seal, and flange 
or foot mounting. Tuthill Pump Co 

e No. 94, Reader Inquiry Facilit 


SPECIAL MOTORS, MOTOR-GENERA- 
TOR SETS—Typical of the special pu 
pose fractional horsepower motors that 
manufacturer can supply are the fr 
tional, subfractional, miniature and 
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time on our hands 


Here’s a handful of microtime. ..doled out in hundredths of a millimicro- 
second. It’s our new HELIDEL* delay line. 


It’s precise... wide-band . .. continuously variable. This is not an adwriter’s 
pipedream...it’s an engineer’s, come true. 


Which means that definitions are in order. 


Precise = delay increments of only 2 x 10— sec; resolution 0.01% and 
better; linearity “better than +1%”’... actually, so fine it can’t be measured. 


Wide-band = transmission of pulse signals up to 20 mc with negligible 
phase-distortion, overshoot, or distortion of waveshape. 


Continuously variable =a distributed-constant, electromagnetic type... 


dreamed up in 1946...developed in helical form since 1951, by Helipot 
and DuMont. 


The HELIDEL is already used successfully in color-Tv broadcasting and 
oscilloscopes ...and as a trimmer in transmission systems. 


What can you dream up? 


To help you dream, 


: there’s a 10-page technical 
| 0 paper on the HELIDEL, 
first in precision potentiometers presented at the 1954 


——— WESCON...and a new data 
Helipot Corporation/South Pasadena, California sheet, with complete specs. 
Engineering representatives in principal cities 


ee a For your copies, write 
a division of BECKMAN INSTRUMENTS, INC. \ B&ckan 


for Data File 603. 
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POLYPENCO” NON-METALLIC SHAPES 





Use stock shapes for low cost fabrication 


With POLYPENCO shapes, you can economically obtain the 
advantages of nylon, Teflon*, and Q-200.5 for a wide variety 
of components by fabricating them on standard metalworking 
tools. You also receive uniform high quality in every piece of 
stock. Most standard sizes are stocked now for immediate delivery. 


é ROD: Diameters from Y%"’ to 6%" in 


lengths from 8’ to 6”’. 
STRIP: .010”' to .125"’ thick, V4'’ to 4’’ wide. 


TUBING: .035”’ to .500’’ O.D., .020’’ to 
.410"' LD. 


TUBULAR BAR: O.D.'s from 2”’ to 10”’ with 
wall thicknesses of ¥%'’ to 1’’’. 


SLAB: %'’ to 1” thick, standard 10’’ width, 
discs from V4’ to 2’ thick in 6’ to 
12’’ diameters. 


TEFLON* 












ROD: Diameters from .030”’ to 4”’ in lengths , 
ranging from continuous coils down 
to 6”, 

TUBING: %"’ to 4%"' 1.0. with walls from 
Y_"' to 2” thick. 

SPAGHETTI TUBING: I.D.'s corresponding to 


American Wire Gauges 22 through 
8, in lengths up to 1,000’. 


TAPE: .002”’ to.125”' thick, Ya’’ to12”’ wide. 


SLAB: 24” or 48" squares from .125”’ to 
1.50” thick. 





















4 ROD: Diameters from %"’ to 3%’ in 
lengths from 4’ to 8’, 


Other shapes and sizes can be supplied on 
special order. 























SEND FOR TECHNICAL BULLETINS AND PRICE LISTS. 


THE POLYMER CORPORATION of Penna. e Reading, Penna. 
In Canada: Polypenco, Inc., 2052 St. Catherine W., Montreal, P.Q. 
































~ OLYPENCO NON-METALLICS 


Warehouses: Reading « Chicago « Los Angeles « Newton (Mass.) ¢ Branford (Conn.) 














“trademark for Du Pont tetrafluvoroethylene resin 
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servo motors described in Bulletin M‘ 
3.3. Listings include a complete rang 
of frame sizes from 
with 1-5¢-in.-diam to 7-in.-diam pow: 
motors. Motors with integral gear | 
duction are included in the small 
frame sizes of both synchronous ai 


d-c servo motors 


nonsynchronous types. Holtzer-Caly 
Motor Div., National Pneumatic C 
Ine. 

Circle No. 95, Reader Inquiry Facility, F 


COLOR-CODED COMPRESSION TERMI! 

NALS — Color-coded compression fer 

rules, called Hyrings, for groundin 

shielded wire and coaxial cable, term 

nating rod-type heating element studs 
and splicing solid and stranded wir 
is described in bulletin 55Y1. Reviewed 
are installation methods that eliminat: 
soldering and brazing, and typical uses 
in electronic, military and appliances 
applications. Also included is a pictorial 
dimensional chart. Brundy Engineering 
Co., Inc. 

ircle No. 96, Reader Inquiry Facility, | 


HIGH-TEMPERATURE ALLOY - 
alloy A-286, described in a technical 
data folder, is a corrosion- and heat-re- 
sistant austenitic alloy, having 
high strength at temperatures up to 
1300 F, but which can also be used 
above these temperatures for lower 
stress applications. Corrosion resistance 
and oxidation resistance data are in- 
cluded, along with application material, 


Super 


very 


physical and mechanical properties, 
and heat-treating information. Alle 


gheny Ludlum Steel Corp. 
e No. 97, Reader Inquiry Facility 


TUBE SOCKETS, ELECTRONIC COMPO- 
NENTS—Illustrated 48-page catalog de- 
scribes JAN-type molded sockets and 
shields, miniature molded sockets, and 
octal, octal wafer and special-purpose 
sockets. Two new subminiature molded 
sockets are also described. In addition, 
specifications are provided for recep 
tacles, plugs, terminal strips, soldering 
lugs, and metal and molded components 
for sockets. National Fabricated Prod- 
ucts Inc. 

rcle No. 98, Reader Inquiry 


Fa ility, Page 





SOLDERLESS WIRE- WRAP PRINTED- 
CIRCUIT CONNECTOR—Two-page data 


sheet provides description, illustrations, 
and an outline drawing of a connector, 
accommodating up to 132. solderless 
wire wrap connections with No. 24 gage 
wire. Specifications are also provided 
for precision power connectors, series 
Z-16, available with 12, 18, 24 and 34 
contacts. Electronic Sales Div., DeJur- 
Amsco Corp. 

Circle No. 99, Reader Inquiry Facility, Page 2 


THRUST RETAINERS AND WASHERS 
Applications and advantages of thrust 
retainers and washers are given in an 
illustrated 4-page brochure providing 
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New RC coupled, silicone transistor servo amplifier was developed for aircraft and guided missile applica- 
tions. Small size of six G-E Micro-miniature Tantalytic* capacitors permitted size reduction to .68 cubic inches. 


COMPACT SIZE, DEPENDABILITY, CREATE... 


New use for tiny G-E Tantalytic capacitors 
in subminiature plug-in servo amplifier 


Six G-E Micro-miniature capacitors rated at 8 micro- 


farads and at 4 volts are used by the engineers at 
Plastics and Electronics Corp., Buffalo, N. Y., in their 
new RC servo amplifier. The 14 by 5/16 inch dimen- 
sions of the tiny capacitors enable the amplifier to 
be assembled and encapsulated in plastic in a 1 by 
2 by 1/3 inch space. 

Five of the capacitors (C1 to C5 above) are used 
for coupling while the sixth (C6) is for bypassing. 

Because the amplifier was designed for critical air- 
craft and missile applications, capacitors were needed 
which combined small size, high ratings, and reli- 
ability. 

“*We chose G-E Tantalytic capacitors because they 


were the smallest, most dependable units with the 
*Registered trade-mark of General Electric Co. 


Progress /s Our Most Important Product 


GENERAL @@) ELECTRIC 


JUNE 1955 


high capacitance required for low impedance transis- 
tor devices,’’ said Plastics and Electronics’ chief 
engineer, Thomas L. Robinson. 

If you have a design problem calling for an ex- 
tremely small, high microfarad capacitor (particularly 
for transistorized circuits) fill out the coupon below. We 
will send you complete specification data and descrip- 
tive information on G-E Micro-miniature Tantalytic 
capacitors. For specific application information, con- 
tact your nearest G-E Apparatus Sales Office. 


General Electric Co. 
Section B 442-26 
Schenectady 5, N. Y. 


Please send me Micro-miniature Tantalytic Bulletins GEA-6065 
and GET-2405. 


Title 
Company 


Address 


—----------------4 


City Zone State 
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NIYCALEX* 


TELEMETERING TESTS 


1660 hours 


MUTA LUO me) RCCL ar 


test run was Nalted only 


Drusn cleaning 


TaLemmenl: 


RSS eer meee URC Te ee 


170 hours 


of uniform operation ai 1,800 rpm 


Mycalex 410 provides: 

e absolute dimensional and age stability 
e imperviousness to moisture 

© precision dimensional tolerance control 
e temperature endurance to 650°F. 


MYCALEX ELECTRONICS CORPORATION 


yeahh 





Write today: 


Mycalex Electronics Corporation 


Dept. 116 


P. 0. Box 311 


Clifton, N. J. 


Under exclusive license 
of the Mycalex Corporation 
of America 


e@eeeeeeeeeeneeee (ent eeeeeeeeeeeeeee eee eee eeeeeeeeeeeeeeeeene 
rTHE INSULATOR 


Executive Offices 
30 Rockefeller Plaza 
New York 20, N. Y. 


data on retainer selection, lubrication 
and installation. The thrust retaine;s 
are manufactured with precision chron 
alloy, stainless steel, brass or Nyl: 
balls. They are used on light machine: 
power tools, electrical appliances, ek 
tronic devices and hardware items. The 
Hartford Steel Ball Co. 


Circle No. 100, Reader Inquiry Facility, Page 


COMPONENT SELENIUM RECTIFIERS 
Produced by a special vacuum evapora 
tion process, Vac-u-Sel component recti 
fiers includes cells with a rating of 63 
volts per cell peak inverse, 130 ( 
ambient operation, and a 60,000-hr life 
expectancy. Data are provided in 4-page 
catalog, GEA-6273 on the three types o! 
component cells; a 26-volt low-tempera 
ture type, a 26-volt high-temperature 
cell; and a 45-volt high-temperature 
type. Complete cell voltage ratings fo: 
various circuits are given and othe: 
engineering specifications _ provided 
General Electric Co. 
le No. 101 Reader Inquir 


DOWEL PINS— Specifications for 
stocked and custom-made hardened and 
precision ground dowel pins, as well as 
commercial soft or bar stock sized dowel 
pins, are listed in an illustrated bro- 
chure. The precision dowel pins are 
made of high manganese, low carbon 
alloy steel, carburized and hardened to 
an equivalent surface hardness of 60-62 
Rockwell C and a core hardness of 36 
38. The commercial pins are made to 
specifications specified by custome: 
Acme Industrial Co. 

Circle No. 102, Reader Inquiry Facility 


LOW-VOLTAGE CIRCUIT BREAKERS 
Low-voltage air circuit breakers. avail- 
able in ratings of 600 volts a-c, 40 to 
1600 amp continuous, 25,000 and 50,000 
rms amp interrupting capacity, are de 
scribed in an illustrated brochure point- 
ing out such design features as a new 
positive displacement sealed time delay 
device and interchangeable trip devices 
and trip coils. Included are typical the: 
mal trip curves showing average time 
current curve for various adjustments 
and typical selective trip curves showing 
ability of the breakers to be coordinated 
with other protective equipment. Allis 
Chalmers Manufacturing Co. 

e No. 103, Reader Inquiry Facilit 


SOLENOID VALVES—Among the sol 
noid valves listed in a 50-page catalog 
are stainless steel two- and three-wa) 
solenoid valves, including explosio: 
proof types, capable of over 100,000 
variations. Typical of the variety 0! 
other types available are the all-purpose 
four-way zinc-stainless steel line. a 
two-way miniature cut-off stainless stec! 
series, and two- and three-way stainless 
steel valves for controlling hydraulic 
systems at pressures up to 1000 psi. 
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There’s no sense in even trying to be an expert in 
all phases of manufacturing today. And there’s no 
need to. For your specialized motor problems, you 
can turn to Leland’s competent sales and design 
engineers — experts you can “add to your staff” 
for the asking. 

With years of practical experience in serving 
manufacturers, and a finger-tip knowledge of Leland 
designs and applications, our representatives can 
often give you an immediate recommendation. They 
may confer with our capable staff of skilled design 
engineers. Often, the design engineer will wish to 
discuss the problem directly with you, to obtain all 
the pertinent data needed for a thoroughly prac- 
ticable solution. 

For more than 30 years, Leland has been a leader 
in the design and manufacture of unusual motor 
items. And though it has been a constant challenge, 
sometimes a seemingly impossible one, the reward 
has been the regularity with which Leland has come 
up with the answer. 

Today, the complete line of Leland motors, stand- 
ard or special, reflects the wealth of design know- 
how acquired through developing units for so many 
widely diversified applications. 

Try Leland on your motor requirements, from % 
to 5 hp. Profit from Leland’s experience and the 
in-built quality of its standard motors. Or consult 
our representatives in principal cities about your 


special motor problems. Add a real specialist to 
Yours for the asking your staff. 


Design assistance 
you couldn’t 
buy! 


THE LELAND ELEcTRIC COMPANY 


Division of American Machine & Foundry Company 
Dayton 1, Ohio 


JUNE 1955 













Complete specifications are provided { 


s ® a 
| these and other standard and special 
S 0 0 ™ Wy i n i a i io is = solenoid valves. Skinner Electric Valve 


o Div., The paianer Chuck Co. 
{enn LIGHTS t | Circle No. 104, Re nquiry Facility, P 
, : 



























PANEL METERS AND PYROMETERS 
Representative type of electrical indicai- 
ing panel meters, shown and discussed 
in Bulletin G-9, include models wit! 
clear plastics and black bakelite case 
with zero-right, zero-center, and oth: 
arrangements. Ruggedized 2%, 3! 
and 41% in. meters are among the 
models available. In addition, data ar 
provided on both panel-mounting and 
portable indicating pyrometers suitable 
for a variety of applications. Assembly 
Products, Inc. 
e No. 105, Reader Inquiry Facility 





A great aid 
to miniaturization 






All units applicable to 
Mil Specifications 


PLASTIC 
PLATE 
LIGHT 

ASSEMBLIES 


A) No. TT-51; No. TT-51A with No. 327 
lamp. For edge lighting. Red or 


ELECTRICAL PLUGS AND RECEPTA- 
CLES—Features of the line of electrical 
plugs and receptacles described in an 

other color filters, black top. ; ww illust rated 12-page catalog include one 
B) No. 8-3730-111; for Mil-7788 panels. LIGHT SHIELD SUB-MINIATURE piece assembly molded of neoprene o1 
C) No. 4-1930; light shield. ASSEMBLY INDICATOR LIGHTS other rubber-like compounds, high im- 


©) He. S-1000-111; nen dieming. (All illustrations are approx. actual size. pact and mechanical shock resistance, 
E) No. 11-1930-111; mechanical dimmer. 
No. 3-1930-111; polaroid dimmer. 








y : and automatic sealing action against 
Foremost Manufacturer of Pilot Lights 


All assemblies accommodate midget water, oil and dust. The connectors, 
mt te pe peo et ng DIALIGHT which can be. molded directly to the 
for voltages of 1.3, 2.7, 6, 14, and 28. cable, are available in round and oval 

Any assembly available complete with lamp. CORPORATION styles, in round push-lock and push-pull 
SAMPLES ON REQUEST—NO CHARGE 60 STEWART AVE. e¢ BROOKLYN 37, N.Y. design, as well as in other styles. Speci- 


fications cover both polarized and un- 
polarized models. Joy Manufacturing 
Co. 


Write for Catalogue L-153 HYACINTH 7-7600 
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THE HOTTEST THING IN | DONUT-TYPE cil el 


ERS—Complete series of donut-type 
AG HEATING UNIT NWA At | current transformers for metering ap- 
a | plications is described in 4-page Bulle- 


tin 361-1. The transformers are avail- 


THE NEW WATLOW able in both the ring type for mounting 


over wire cable leads and the rectangu- 


| lar window type for mounting over bus 
| bars. Methods of extending the range 


CARTRIDGE of indicating ammeters through use of 
a ‘ - “ al ‘ 


donut transformers are discussed. As- 
sociate Research Inc. 
Circle No. 107, Reader Inquiry Facility 








CORROSION-RESISTANT FASTENERS 
Integrated facilities for producing cor- 
rosion-resistant fasteners from the raw 
metal to the finished product are shown 
and discussed in an illustrated booklet. 
Entitled “A New Development in the 
Production of Metal,” the bulletin de- 
scribes the advantages provided by fab- 
j ‘ ricator’s new Metal Division and the 
A New high in Watt Densities and temperatures oo EUEs use of the Sejournet process for produc- 
|-o-n-g-e-r cartridge life ing fasteners. The H. M. Harper Co. 
a convincing test-proof and other information, write | Circle No. 108, Reader Inquiry Facility 

new FIREROD Bulletin 
es COLD CATHODE LAMP BALLASTS 
Revised specifications and prices fo! 
cold cathode ballasts are provided 
Bulletin No. FL-152A, which also points 
out major design features. Among these 
is pressed-in core construction, and 
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AN EMERSON-ELECTRIC 
MOTOR-DRIVE SPECIALIST PROVIDES 
“ON-THE-SPOT” HELP FOR YOU 


The biggest plus value any appliance or 
equipment manufacturer can get from 
Emerson-Electric is the benefit of 65 years 
of specialized experience in power drives. 


Emerson-Electric specialists will start at 
the beginning, or idea stage, of your 
problem—will stay with it through every 
phase of development and application— 
will work closely with your engineers on 
any improvement program you have in 


For Hermetic Motor 
Oil Burners Parts 


Emerson -Electric 


Since 1890 


of St. Louis « 


Laundry Equipment 


mind ... Their services are available right 
now—at Emerson-Electric you don’t 
have to stand in line and wait your turn, 
because every customer is a most valu- 
able asset. 


Profit by Emerson-Electric’s years of 
experience and the combined ability of 
its motor specialists. They know motors 
AND their application. They can save 
you time and money. 


Emerson-Electric supplies motors for 
appliances and equipment principally 
in these classifications: Oil Burner 
Blowers » Unit Heaters * Water Circu- 
lators « Air Conditioning * Washers 
Driers * lroners * Garbage Disposers 


Refrigerators « Water 


Freezers « 


Pumps « Air Compressors 


SQ eSB SB SS SSS SSS SSS SSS SSS SSF SSS SF SSS SSS SS ee 


[_] M 4009-B Split-Phase 


[-] M 4009-C Integral 


- 


Write THE EMERSON. ELECTRIC MFG. CO., 
ST. LOUIS 21, MO., for bulletins listed below. 


(_] M 4009-A Capacitor-Start [(] M 4009-D Fan Duty 


[| M 4009-G Blower 


(_] M 4009-E Oil Burner 


[-] M 4009-F Jet Pump 


BRANCHES: New York 17, N. Y., 420 Lexington Ave. * Chicago 23, Ill., 1623S. Pulaski Road + Syracuse, N. Y., 209 Oakley Drive 


Detroit 7, Mich., 1375 E. Jefferson Ave. « Los Angeles 42, Calif., 5415 York Blvd. * Davenport, Iowa, 617 Brady St. 
Cincinnati 11, Ohio, 2917 Ratterman Ave. 
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PsH POWER 
AMPLIFIERS 


for variable DC power 
..-without moving parts 


je Base 


As 


The simplest means yet of variable, step- 
less direct current . . . and remarkably 
reliable. 


P&H Power Amplifiers provide instant 
speed response. They are fully self-con- 
tained, 100% quiet. You can have elec- 
tronic, rheostat or any other variable con- 
trol arrangement. 


These are heavy-duty units, built to with- 
stand more vibration and shock. No mov- 
ing parts of any kind, no delicate com- 
ponents, virtually no maintenance. 
Housed in sturdy metal enclosure. 


Sizes from one through 30 horsepower 
with wide speed ranges. For use wherever 
variable, stepless power is needed, no mat- 
ter what phase or voltage your input 
power. P&H Electrical Products Division, 
Harnischfeger Corporation, 4400 West 
National Avenue, Milwaukee 46, Wis. 


Write for details on P&H Power Amplifiers 


HARNISCHFEGER 








regulated light output due to manuf 
turer’s Constant - Wattage princip|; 
which results in a lumen output varyi: 
less than +2.5 per cent in the face 
primary voltage variations of as muc|, 
as +15 per cent. Wiring diagrams and 
other illustrations are included. Sola 
Electric Co. 
le No. 109, Reader 


HERMETICALLY SEALED TRANSISTORS 

Power, medium-power, switching and 
subminiature transistors are described 
in a series of data sheets contained in « 
file folder also providing specification- 
for p-n-p alloy junction transistors. Th: 
power transistors have outputs up to 2.5 
watts in free air and up to 10 watts 
with an infinite heat sink. Complete 
specifications and many characteristics 
curves are included. Transitron Elec- 
tronic Corp. 

ircle No. 110, Re 


Progress Report on 
Military Manpower Program 


EARLY IN MAY the House of Represent- 
atives Committee on Armed Services 
concluded its deliberations on the Ad- 
ministration’s bill setting up a National 
Reserve Plan.* Introduced as HR 2967 
early in the session, this bill emerged 
from the Overton Brooks Subcommittee 
as HR 5297. In addition to drasti 
changes in provisions that would make 
service in the reserves compulsory, the 
subcommittee liberalized the six-months 
military service program by stipulating 
100,000 as the minimum and 250,000 
as the maximum to enter the plan dur- 
ing the first year of operation. 

It is stipulated that men with highly 
specialized training can be transferred 
from the required two years of military 
service to the six-months training pro- 
gram in accordance with procedures 
to be established by the President. It 
is understood, though not specifically 
stated, that men in this category will 
be eligible for transfer from the ready 
reserve to the standby reserve almost 
immediately upon the completion oi 
their six months’ training. The House 
subcommittee has also reduced th 
length of the reserve obligation. 























The screening of men from the ready 





to the standby reserve has been mad: 
the responsibility of the President i: 
an amendment introduced in the Hous 

The Engineering and Scientific Ma 
power Commissions testified in the 






















* See Editorial, ‘“‘Military Manpower Progra 
Evectrrica, Manuracturinc, March 1955. 
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DESIGN 


PRODUCT 
APPLICATION 





ORKRITE 


BY THE MAKERS OF CLEVELITE* PHENOLIC TUBING. 






















IMPROVED PERFORMANCE... LOWER PRICE! ! ! 





Torkrite coil forms eliminate torque and stripping problems and are rapidly 
replacing other coil forms because Torkrite: 





e@ withstands more than required strip- @ has no holes or perforations thru 
ping pressure. tube wall which eliminates cement 


: ac leakage locking cores. 
@ requires no revision other than re- 8 F 


duced winding arbor diameter. ; 
e has smooth adustment of core with- 


@ is round and concentric; winds coils out lubricant. 
at higher speed without wire break- 
age or fallen turns. @ torque increases less after winding 
as heavier wall reduces any tendency 


® permits use of lower torque since it to collapse and bind core 
t 


is completely independent of strip- 


ping pressure. @ maximum stability results as core 


@ recycling ability is unmatched. cannot move in relation to winding 
after peaking as it is engaged in in- 


@ is stronger mechanically because of 
f oe ternal threads. 


heavier wall. 









” 


provides 2-7” oz. running torque @ embossings are evenly spaced, with a 
when used with MPA standard thread lead at each end of the form to per- 
core. mit easy insertion of core. 















Why pay more? For good 
* * * * * * * * * Quality ... Call CLEVELAND! 


Improved Torkrite is now available in 





























various diameter tubes. Lengths from THE 
3/4” to 3-1/8” are made to fit 8-32, 10- CLEVE LAN D CONTAIN -? 
32, 1/4-28 and 5/16-24 cores. 
COMPANY 
6201 BARBERTON AVE. CLEVELAND 2, OHIO 









PLANTS AND SALES OFFICES: 
CHICAGO « DETROIT « MEMPHIS « PLYMOUTH, WIS. + OGDENSBURG, N.Y. » JAMESBURG, NJ. + LOS ANGELES 


* ¥ * 





ABRASIVE DIVISION at CLEVELAND, OHIO 
Cleveland Container Canada, Ltd., Prescott and Toronto, Ont. 





Representatives: 
NEW YORK AREA: R. T. MURRAY, 604 CENTRAL AVE., EAST ORANGE, Nv. J. | 
NEW ENGLAND: RR. S. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN. // 
CHICAGO AREA: PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE., CHICACO 
WEST COAST: IRV. M. COCHRANE CO., 408 S. ALVARADO ST., LOS ANGELES 
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New, low cost, versatile 


LUST @ el Vis 


Measures frequency, speed, 
rpm, rps, random events 


Measures weight, pressure 
temperature, acceleration* 


Direct numerical readings, 
range 1 cps to 120 KC 


Accurate, compact, rugged, 
easy for anyone to use 


-hp- 521A Industrial Counter—$475.00 


Newest of the high quality, precision Hewlett-Packard counters 
is Model 521A, a low cost, multi-purpose instrument specifically 
designed for industrial use. Model 521A makes possible all the 
measurements listed above, plus many more. It reads directl 
in cycles per second, rpm, or rps; has connections for photocell and 
external standard. Uses power circuit for time base or has plug-in 
crystal time base (extra) for precision accuracy. Accessory 
power supplies of —150 v dc, + 300 v dc, and 6.3 v ac. Most broadly 
useful low cost electronic counter ever made. $475.00. 
(with crystal time base, $575.00). *W ith transducers 


MEME, OTHER PRECISION -hp- ELECTRONIC COUNTERS SE 
|__tnstrument__| _PrimaryUses_ | Frequency Range | Price _| 


-h 1A 1 
seeeeate a Measure frequency, 1 cps to 120 KC $ 475.00 


speed, time interval 
-hp- 522B Frequency, period, time 
Electronic Counter interval measurements 10 cps to 100 KC 915.004 
~hp- 524B Frequency, period 01 cps to 10 MC 


Frequency Counter measurements 


-hp- 525A Extends 524B’s range 
Frequency Converter to 100 M 10 cps to 100 MC | 250.00 | 


-hp- 525B Extends 524B’s range 
Frequency Converter from 100 to 220 Mc 100 MC to 220 MC 


-hp- 526A Increases 524B’s sensi- 
Video Amplifier tivity to 10 millivolts 10 cps to 10 MC | 150.00 | 
-hp- 526B Measures interval 

1 usec to 100 days 1 usec to 107 sec 175.00 
-hp- TRANSDUCERS for RPM/RPS MEASURING 


Time Interval Unit 
[instrument | ___ Primary Uses___| Frequency Range | Price ‘| 
$ 100.00 


-hp- 506A 
: rps and rpm 
Pree Tachometer measurement 300 to 300,000 rpm 
-hp- 508A/B Shaft speed 
A Rack mounted instrument available for $15.00 less. @ Rack mounted instrument available for $25.00 less. 


| FOR COMPLETE DETAILS ON ANY -hp- EQUIPMENT, 
® 


SEE YOUR -hp- FIELD ENGINEER, OR WRITE DIRECT 
Electronic 


ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee 
Measuring 


HEWLETT-PACKARD COMPANY 
3346E Page Mill Rd. + Palo Alto, Calif. » Cable: “HEWPACK" 
Instruments 
Quality, value, 


PLEASE SEND DATA ON___521A__522B 
____524B with Plug-ins___506A__508A/B 
complete coverage 





Company. 
Street 


cineca ANN g sa 


256 


hearings before the Brooks Subcom- 
mittee. Maynard M. Boring, of Gen- 
eral Electric Co., EMC chairman, was 
spokesman for both groups. Although 
agreeing that the bill represented a 
significant advance over existing re- 
servist legislation, the two Commissions 
urged that the transfer of engineers 
and scientists to the six-months training 
program and the screening of men 
from the ready to the standby reserve 
be entrusted to a national manpower 
board at Cabinet level. Delegation of 
this responsibility to the President, it 
was stated, should assure participation 
by all those government agencies con 
cerned with manpower, but there is no 
assurance that the public interest will 
be represented except by and through 
executive agencies of the government. 


The need for a national manpower 
board was further emphasized in EMC. 
SMC testimony presented before the 
Paul’ Kilday Subcommittee in hearings 
on HR 2847 (the Hinshaw bill). Rep- 
resentative Hinshaw would have practic- 
ing and prospective engineers and 


Since this summary was written, as 
a result of the adoption by the House 
of an amendment aimed against ra- 
cial segregation in the National 
Guard, the Military Reserve Bill 
described herein was shelved on May 
19 by putting it in the category of 
unfinished business. Proponents of 
the bill felt that the Southern op- 
position created thereby would have 
made defeat certain, had a vote been 
taken then. 


scientists screened out of the military 
program within 89 days of the time of 
induction by such a board as the Com- 
missions are proposing. In Mr. Hin- 
shaw’s plan this board would continue 
its surveillance over professional per- 
sonnel after their release from Depart- 
ment of Defense jurisdiction to ensure 
that students remain in professional 
courses and are doing satisfactory work 
in them and that practicing engineers 
and scientists remain in critical occu- 
pations within essential activities. 


Introduced as an amendment to the 
Selectice Service Act, the Hinshaw bill 
is doubtful of being adopted, more 
especially as the House has already 
passed HR 3005, providing for a three- 
year extension of Selective Service. 


In the Senate the Administration’s 
National Reserve Plan has not yet been 
formulated into a bill, and apparently 
it is the Senate’s intention to wait until 
it sees what disposition the House 
makes of the Brooks bill (HR 5297). 
If the House takes action at an early 
date, the Senate may prefer to consider 
Selective Service and reserve programs 
in a single bill. 


Abstracted from Engineering and Scien- 
tific Manpower Newsletter, May 10, 1959. 
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PRECISIONEERS OF ELECTRO-MECHANICAL 
ASSEMBLIES FROM PILOT STAGE...ON 


Computers, correcters, radar and sonar systems Atlas 
develops and “‘precisioneers’’ assemblies and components 
for all types of electro-mechanical devices. Furnishes the 
practical engineering step between the idea and the pro- 
duction line. 
Atlas design, production and methods engineers, tool- 
makers and skilled mechanics are ready to work on your proj- 
ect on a job basis . . . as many men, machines and hours of 
work it requires and no more. Every up-to-the-minute cost cut- 
ting tool and technique is utilized. Atlas metallurgical and elec- 
tronic technicians thoroughly test your product. 
From pilot stage to production efficiency of electro-mechanical equip- 
ment the leaders rely on Atlas “‘creative engineering.”’ Atlas Precision 
Products Co., Philadelphia 24, Pa. (Division of Prudential Industries). 


‘. 


Atlas Built 
Parallax Correcter 
Helps Keep Guns 


ON 
TARGET 


Write for booklet ‘‘ Precisioneering 
Electro-Mechanical Equipment.” 


EL CES . 
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LOW and constant 
contact drop 
LOW 
electrical noise 
HIGH 
current density 
LONG life... 


POee AAA EE ES 
thet bee eh, 


BRUSHES 
CONTACTS 
OLIP RINGS: 


& Slip Ring Assemblies 


BRUSH HOLDERS, CONTACT ASSEMBLIES, 


USED EXTENSIVELY IN: 


SERVOS * GUN-FIRE CONTROLS 
TELEMETERING + ROTATING 
THERMOCOUPLE and STRAIN 
GAGE CIRCUITS - ROTATING 
JOINTS - DYNAMOTORS 


Wide range of grades available for standard 
and special applications. Call on our 40 years of 
design experience to help solve your problems. 


OTHER GRAPHALLOY 
PRODUCTS: Unigue, (oil 
ings 


free) self-lubricating 

and Bearings (applicable —450° 
to +700°F.; with expansion co- 
efficient half that of steel will not 
seize shaft at low temperature); 
Oil-free Piston Rings, Seal Rings, 
Thrust and Friction Washers, 


ae 
GRAPHITE METALLIZING CORPORATION 


1059 Nepperhan Ave. * YONKERS, NEW YORK 
CT Please send date on Graphalloy BRUSHES and CONTACTS. 
C} Send date on BUSHINGS. 


NAME & TITLE 


COMPANY 


STREET 


Associations 


Comprehensive Technical Program 
Planned for ASTM Annual Meeting 


\ wide range of subjects relating to 
research on and testing of engineering 
materials will be discussed at the 58th 
Annual Meeting of the American So- 
ciety for Testing Materials, to be held 
at the Chalfonte-Haddon Hall, Atlantic 
City, June 26-July 1. 

A total of 30 Sessions are now sched- 
uled including six symposiums. 

Highlight of the meeting will be the 
delivery of the Gillett Memorial Lec- 
ture by Dr. Fritz V. Lenel, Renssalaer 
Polytechnic Institute, who will speak 
on metal powders. 

An important part of the activities 
will be the large number of technical 
committee meetings scheduled, with 45 
committees and their subcommittees 
planning to hold a total of about 450 
meetings. 


Electronic and Automatic Production— 
Symposium Theme 


Jointly sponsored by the Stanford Re- 
search Institute and the National In- 
dustrial Conference Board, a National 
Symposium on current techincal devel- 
opments and the social and economic 
implications of automation will be held 
Aug. 22-23 in San Francisco, imme- 
diately preceding the annual Western 
Electronics Show and _ Convention, 
scheduled for San Francisco the same 
week. 

Under review will be the effect of 
automatically controlled equipment on 
electronics, machine and mate- 
rials-handling manufacture. Also to be 
the factors influencing 
product design, materials use and the 
processing of electronic and mechan- 


tools 


covered are 


|ical products. Reports will be presented 


on basic approaches to electronic auto- 
mation developments in new materials, 
components, product design and fabri- 
cation techniques. One set of papers 


'will deal with new developments in 
| automatic machinery. 


Additional information may be ob- 
tained from the Stanford Research 
Institute, Palo Alto, Calif., or the Na- 
tional Industrial Conference Board, 247 


Park Ave., N. Y. 


| First Technical Conference on 


Magnetism to Meet in Pittsburgh 


The first technical Conference and 
Exhibit on Magnetism will be held at 
the William Penn Hotel, Pittsburgh, 
June 14-16. the Basic 
Science American 


Sponsors are 
Committee of the 


Institute of Electrical Engineers, t! 
American Physical Society, and t 
Institute of Mining and 
Metallurgical Engineers. 

The technical 
voted to: Basic Magnetism, Ferrites, 
Metallurgy, Structure, and Magneti 
Amplifiers and Switching. The remai: 
der of the eight sessions will be devoted 
to Permanent Magnets and Fine Parti- 
cles, Design Considerations, Apparatus. 
and Paramagnetism, and Diamagnetism. 

Additional information may be 
tained from W. J. Wartinbee, General 
Electric Co., 535 Smithfield St., Pitts- 
burgh 22, Pa. 


American 


sessions will be de- 


Major Engineering and Science Groups 
to Participate in Nuclear Congress 


Engineers Joint Council has announced 
that 24 organizations, with a total mem- 
bership of 250,000 will participate in 
the Nuclear Engineering and Science 
Congress, to be held in Cleveland, Dec. 
12-17, 1955. 

To date, 183 titles have been submit- 
ted covering the entire present range 
of developments in the peacetime ap- 
plications of atomic energy. Emphasis 
in these papers will be on the industrial 
possibilities of atomic energy. In many 
instances the papers will be the first 
public discussion of important nuclear- 
field developments. 

Among the organizations accepting 
invitations to participate are: the Amer- 
ican Society of Mechanical Engineers. 
American Institute of Electrical Engi- 
neers, American Institute of Chemical 
Engineers, Institute of Radio Engi- 
neers, as well as the American Society 
for Metals, and the American Society 
for Testing Materials. 

Engineers Joint Council is composed 
of eight major national engineering 
organizations with a total membership 


of 170,000. 


MIT Offers Summer Program 
on Switching Circuits 


A two-week special Summer Program 
on Switching Circuits will be offered 
by the Massachusetts Institute of Tech- 
nology, Cambridge, Mass., from June 
20 through July 1. The program is de- 
signed for engineers and research work- 
ers concerned with the development of 
automatic equipment 
devices and systems. 

The program is planned to promote 
more wide-spread understanding of tlie 
principles underlying the design of 
switching systems, with emphasis being 


using switching 
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NEW SIZES 
AVAILABLE 
NOW! 


STANDARD 
ROUND CASES 












— 
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HU-693: 
OUTSIDE DIA. 1 5/16” 
LENGTH 17/16” 


HU-703: 
OUTSIDE DIA. 1 23/32” 
LENGTH ” 


HU -694: 
OUTSIDE DIA. 1 49/64” 
LENGTH 51/4” 


HU-695: 
OUTSIDE DIA. 2 15/32” 
LENGTH 6” 









































STANDARD 
RECTANGULAR 
CASES 


HU-714: 
DIMEN. A 11/32” 
DIMEN. B 17/32" 
LENGTH 





HU-690: 
DIMEN. A 3/4" 

DIMEN. B 1 41/64" 
LENGTH 





HU-704: 










DIMEN. A 59/64’ 
DIMEN. B 1 25/64" 
LENGTH 13/16” 



































HU-705: 
















DIMEN. A 29/32" _— 

DIMEN. B 1 15/32” ... THREE COMPLETE SERVICES! : 

HU- 5 ae 
ee |. Hudson Standard Metal Closures | 
eam 0 13/16" Over 1000 economical standard types mean HUDSON can | 


supply precision components at commercial prices. A wide 

variety of optional features make it possible to solve 

all but the most unusual closure requirements with 
standard types selected from HUDSON stocks. Ws 


Hudson Quality Metal Stampings 


Metal parts produced to your exact specifications at prices 
that reflect the economies of mass production methods. 


















HU-710: 

DIMEN.A 2.1/4” 
DIMEN.B = 3: 3/4”” 
LENGTH 41/4" 










HU-716: 
DIMEN.A =. 25/8" 
DIMEN.B 2.57/64” 













LENGTH =. 25/8” Hudson can work to close tolerances and maintain ‘ rane 
uniformity throughout production runs. Quotations supplied / “peapy, AR > 
HU-701: promptly on receipt of drawings. / NOW! “mo —=-@ 4 


DIMEN. A 2 13/16” 
DIMEN. B 3 5/16” 
LENGTH 47/8" 





Hudson Sheet Metal Facilities '*,"wdsen ser 


is contained in one handy 
Depend on HUDSON for expert fabrication of simple or —<<rclos. Full descriptions of 


complex sub-assemblies. Facilities include certified welding plane, ee weve 
of alloys, silver soldering, brazing and chrome plating. or write for your copy, now! 















HU-712: 

DIMEN.A 33.11/16" 
DIMEN.B = 3: 9/16" 
LENGTH 47/8” 
















CLIP THIS PAGE AND 
FILE WITH YOUR NEW 
HUDSON CATALOG! 


Precision Components of HU ON 
Steel, Aluminum, Copper, TOOL & DIE COMPANY ° INC 
Brass, Mu Metal 118-122 SOUTH 14th ST., NEWARK 7, N.J. 









NEW DPDT 
SUB-MINIATURE RELAY 


y 
FILTORS, inc. 


a ies 
MAX. DIA. | 


zd NO a 


MOUNTING 
CENTERS 


ENGINEERED 
FOR CRITICAL 


AIRBORNE AND 
GUIDED MISSILE 
APPLICATIONS 


This Relay Meets the 
Requirements of 


MIL-R-5757B and 
MIL-R-25018 (USAF) 


Two Form C contacts are rated at 2 amps, 
resistive, at 29 V.D.C. or 115 V.A.C. 


Withstands operational shock of 50 G’s 


and operational vibration of 5 to 2000 
CPS at 10 G. 


AMBIENT TEMPERATURE RANGE: 
—65°C to +125°C 
WEIGHT: 1.3 ounces 
OPERATE TIME: 10 milliseconds or less. 
RELEASE TIME: 5 milliseconds or less. 


Send for NEW CATALOG 


| FILTORS, inc. 

| 30 Sagamore Hill Dr., Port Washington, L. |. 
) PLEASE SEND RELAY CATALOG 
| 


NAME 
| COMPANY 


Calendar of Meetings 


June 2-3—Electronic Materials and 
Components Symposium. Profes- 
sional Group of Components, Phila- 
delphia Section, IRE, and AIEE, 
Hotel Penn-Sherwood and Univer- 
sity of Pennsylvania. 


June 5-8—Annual Meeting; The 
American Gear Manufacturers Asso- 
ciation, The Homestead, Hot Springs, 
Va. 

June 7-10—National Spring Meet- 
ing and Show; American Welding 
Society; Hotel Muehleback and 
City Auditorium, Kansas City, Mo. 


June 14-16—-Technical Conference 
and Exhibit on Magnetism; Amer- 
ican Institute of Electrical Engi- 
neers, American Physical Society 
and the American Institute of Min- 
ing and Metallurgical Engineers, 
Hotel William Penn, Pittsburgh. 


June 26-July 1—Annual Meeting, 
American Society for Testing Mate- 
rials, Chalfonte-Haddon Hall, Atlan- 
tic City, N. J. 

June 27-jJuly 1—Summer General 
Meeting, American Institute of Elec- 
trical Engineers, New Ocean House, 
Swampscott, Mass. 


Aug. 15-19—Pacific General Meet- 
ing; American Institute of Elec- 


trical Engineers, Butte, Mont. 


Aug. 22-23—Symposium on Elec- 
tronics in Automatic Production; 
sponsored by Stanford Research 
Institute and the National Industrial 


placed on developing an understanding 
of basic principles and concepts in 
switching and logical design rather 
than on specific applications. 

Lecture topics will include switching 
algebra, graphical aids to network 
simplification, multiple-output _ net- 
works, sequential circuit synthesis, and 
memory requirements in synchronous 
and asynchronous systems. 


Dever Elected SAMA 
President 


Henry F. Dever, president, Brown In- 
struments Div., Minneapolis-Honeywell 
Regulator Co., has been elected presi- 
dent of the Scientific Apparatus Makers 
Association. Formerly, Mr. Dever was 
the Association’s president pro tem. 
With Honeywell since 1931, Mr. Dever 


Conference Board, Sheraton-Palace, 
San Francisco, 


Aug. 24-26—Western Electronic 
Show and Convention; West Coast 
Electronic Manufacturer’s Associa- 
tion and Los Angeles and San Fran- 
cisco Sections of IRE, Civic Audi- 
torium, San Francisco. 


Sept. 6-17—National Machine Tool 
Show and Production Engineering 
Show. National Machine Tool Build- 
ers’ Association; International Am- 
phitheatre and Navy Pier, Chicago. 


Sept. 6-17—Metalworking Machi- 
nery & Equipment Exposition; 
Chicago Coliseum, Chicago. 


Sept. 12-16—Tenth Annual Con- 
ference and Exhibit; Instrument 
Society of America, Shrine Exposi- 
tion Hall and Shrine Auditorium, 
Los Angeles. 


Sept. 19-22—Tenth Anniversary 
National Meeting; Society of Indus- 
trial Packaging and Materials Han- 
dling Engineers, Kingsbridge Ar- 
mory, New York City. 


Sept. 26-27—Symposium on Auto- 
mation; Radio-Electronics-Television 
Manufacturers Association, Irvine 
Auditorium, University of Pennsy]l- 
vania, Philadelphia. 


Sept. 28-29—TIndustrial Electronics 
Conference; American Institute of 
Electrical Engineers, Rackham Me- 
morial Auditorium, Detroit, Mich. 


was Honeywell’s vice president in 
charge of engineering in Minneapolis, 
prior to his appointment to his present 


Philadelphia post. 


RETMA Sponsors Symposium 

on Automatic Control 

A two-day Symposium covering the field 
of automatic control will be held Sept. 
26-27 at the University of Pennsylvania, 
Philadelphia, with the theme: “Elec- 
tronics for Automation and Automation 
for Electronics.” 

Sponsored by the engineering depart- 
ment of the Radio-Electronics-Tele- 
vision Manufacturers Association, the 
five-session meeting will review the cur- 
rent status of development of systems, 
machinery and components to aid in 
the automatic fabrication of electronics 
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“TRANSFORMER LAMINATIONS” 


84 pages of valuable technical data 
on standard and custom-made lam- 
inations from all grades of Allegheny 
Ludlum magnetic core materials. 
Prepared from carefully checked and 
certified laboratory and service tests 
—includes standard dimensions, 
specifications, weights, etc. Sent free 
on request . . . ask for your copy 


ADDRESS DEPT. EM-66 








A Transformer becomes a precision device 
with Allegheny Magnetic Materials in the core 


* ALLEGHENY SILICON STEEL 
*% ALLEGHENY 4750 
* ALLEGHENY MUMETAL 


The operation of a transformer is no 
better than the magnetic core around 
which it is built. With Allegheny mag- 
netic materials in the core, you get the 
best—uniformly and consistently. 
Sure there are reasons why! For 
one thing, there’s the long experience 
of a pioneer in development and 
quality control of electrical alloys. 
But most important, the A-L line 
offers complete coverage of any re- 
quirement you may have, any service 
specification. It includes all grades of 
silicon steel sheets or coil strip, as 
well as Allegheny Silectron (grain- 


STEELMAKERS to the Electrical Industry 


Ailegheny Ludlum 


oriented silicon steel), and a wide 
selection of special high-permeability 
alloys such as Allegheny 4750, 
Mumertal, etc. 

In addition, our service on mag- 
netic materials includes complete 
lamination fabrication and heat treat- 
ment facilities. What's more, this 
extensive experience in our own lam- 
ination stamping department is a 
bonus value for all users of A-L 
electrical sheets or strip. @ Let us sup- 
ply your needs. Allegheny Ludlum 
Steel Corporation, Oliver Bldg., 
Pittsburgh 22, Pa. 
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Round, square, rectangular, triangular, any shape, any size — 
Precision Paper Tube Co. can provide all your paper tubing needs. 
Your specifications are met to the most exacting tolerances. Precision 
Paper Tubes are sturdy, crush resistant, have high tensile strength 
and excellent dimensional stability. 

Send in your specifications for samples. Request Arbor List of 
over 2000 sizes. 


HIGH DIELECTRIC BOBBINS FOR BETTER COILS 


Precision-made on specially designed equip- 

ment, using the finest materials, to provide 

maximum tensile strength, light weight, more 

winding space and other essential electrical and 
mechanical characteristics. 

Furnished in any size or shape. Supplied plain or fitted with leads, 
slots or holes. Flanges cut to specification, plain or embossed. Tube 
ends swaged to lock flanges. 

Send Specifications for samples. Ask for illustrated folder. 


Sales Representatives in: 


New England: Missouri, Southern Illinois, lowa: 
Framingham, Massachusetts, TRinity 3-709! St. Louis, Missouri, Sterling 2318 


Metropolitan New York, New Jersey: Maryland: 
Jersey City, New Jersey, Journal Square 4-3574 Baltimore, Maryland, Plaza 2-3211 


Upstate New York: Philadelphia, Camden: 
Syracuse, New York, Syracuse 4-214! Philadelphia, Pa., Chestnut Hill 8-0282 


Northern Ohio, Western Pennsylvania: California: 
Cleveland, Ohio, Atlantic 1-1060 Pasadena, California, Sycamore 8-3919 


Indiana, Seuthern Ohio: Canada: 
Logansport, Indiana, Logansport 2555 Montreal, Quebec, Canada, Walnut 0337 


Vv PRECISION PAPER TUBE CO. | 


2035 W. CHARLESTON ST. CHICAGO 47, Itt. 
Plant No. 2: 79 Chapel St., Hartford, Conn. 


| 
| 
| 


equipment, and to show the part played 
by electronics in automation in general. 
Among the sessions planned is one 
on Data Sensing, Processing and Utili- 
zation, and another on the Redesign 
for Automation of Components and 
Products. Also on the program is a 
panel discussion on the future of auto. 
mation, which will explore the expected 
effects of automation on society. 


}. C. Oliver to Head 
Operations of PEI 


Following the retirement of Edward 
Mackasek as managing director of the 
Porcelain Enamel Institute, Washing- 
ton, D. C., John C. Oliver has been 
named head of the Institute’s staff op- 
erations, in addition to his own duties, 
under his present title of Secretary. 

Mr. Oliver, who joined the Porcelain 
Enamel Institute staff in 1949, was 
named secretary in 1952. 


Book 
Reviews 


Helical Spring Tables, by John D. Gayet 
and Paul H. Stone, Jr. The Industrial 
Press, 93 Worth St., New York 13. 
N. Y. 165 pp, 614 x 914 in. $5.00. 


Springs are often regarded as special 
machine elements requiring a separate 
custom design for each application. 
With the possible exception of die 
springs, which are stocked for the tool 
industry, there are few standards from 
which a ready designed spring can be 
selected to supply a given set of design 
requirements. Consequently, the de- 
signer is usually forced to seek re- 
course in a set of formulas from the 
nearest handbook, and by the dint of 
considerable substitution and resubsti- 
tution arrive at an optimum spring 
design. 

To simplify this problem, the authors 
have provided an index of 6800 ready 
designed compression and __ tension 
springs from which selections may | 
made, with minimum calculations. ‘0 
meet a wide range of design require- 
ments. The design of these springs |s 
based on the use of spring steel and 
a service life of 20,000 cycles at full- 
range deflection. However, factors are 
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A machine tool manufacturer asked us 
to build him a motor with 1 HP; 1,750 
RPM; single phase to fit a 7-11/16” space 
in the base of his lathes. This is the motor. 
It is totally enclosed to seal out the dust 
and chips encountered under shop con- 
ditions. The motor answers the require- 
ments in every respect and gives him top 
product performance. 

Peerless Electric develops hundreds of 
motors for OEM use. Let us tackle your 
motor problem. Peerless teamwork en- 
gineering — our engineers working with 
your engineers — will produce the one 
motor that powers your products best. 


PANCAKE 
POWER 


BY 


ELECTRIC MOTOR DIVISION 


ne Seerless.Clectuic company | & 


FANS - BLOWERS - MOTORS - ELECTRONIC EQUIPMENT 


1503 W. MARKET ST. 


JUNE 1955 
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Now Sprague brings you a complete series 
of miniaturized, bulkhead-mounting inter- 
ference filters for aircraft and mobile elec- 
trical and electronic equipment in ratings 
from 0.1 ampere to 20 amperes for both 
125 volt dc and 125 volt ac, 400-cycle serv- 
ice. These filters meet all pertinent MIL 
and AN requirements for operation at tem- 
peratures from —55°C to +85°C. All 
designs are hermetically sealed with glass- 
or ceramic-to-metal solder seal terminals. 

These filters are available to meet your 
production schedules from the West and 
East coast plants of a reliable, old-line 
manufacturer. For Engineering Data Sheets 
on the units in which you are interested, 
write today to the Technical Literature 
Section, Sprague Electric Company, 11325 
West Washington Blvd., Los Angeles 66, 
California, or 307 Marshall St., North 
Adams, Massachusetts. 


HIGH INSERTION LOSS 
NOISE FILTERS 


SPECIFICATIONS 


| marine eaTaung 
| nating earauae CHARACTERISTICS 


CURRENT VOLTAGE WEIGHT SIZE 
(AMPS) FREQUENCY (0ZS.) (DIA.” 
LENGTH”) 


125V/400CY | 1)X42 
400VDC 








X 


INSERTION LOSS (DB) AT 
GIVEN FREQUENCIES (MC) 
(50 OHM SYSTEM) 


100 


125V/400CY | 5)X15 x3 >11 > 


125VDC 5)X18 ob 
125V/400CY | 10)X15 
400VDC 





125V /400CY 1% x 
400VDC 


(R) 


WORLD’S LARGEST CAPACITOR MANUFACTURER 
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*Beyond the range of measureme: 





provided for modifying the tabulated 
data to meet special conditions that 
require a different spring materia 
service life and deflection. 

The data are particularly useful 
preliminary designs where it is im- 
portant to have advance information 
on the space requirements of springs 
to be used, and also to provide data 
that can be used as a starting point 
in the design of springs to more exact- 
ing specifications. 

The book is divided into four sec- 
tions: Section 1 provides instructions 
and examples of how to use the tables 
of ready designed compression springs; 
Section 2 contains tables of compres- 
sion springs, arranged by coil diameters 
of from 1 to 4 in.; Section 3 provides 
instructions and examples of how to 
use the tables of ready designed tension 
springs; and Section 4 contains tables 
of tension springs arranged by coil 
diameters of from 1% to 2 in. 


Arithmetic Operations in Digital Compu- 
ters, by R. K. Richards, D. Van 
Nostrand Co., Inc., 250 Fourth Ave., 
New York 3, N. Y. 397 pp. $7.50. 


This text has been prepared to answer 
the question, “How Does a Digital Com- 
puter Work?” In the design of compu- 
ters, not only the methods of performing 
arithmetic operations, but also the 
fundamental concepts with regard to 
symbolic representation of quantities 
are important. For this reason, the book 
begins with a discussion of systems of 
symbols invented for representing the 
numbers entering into the computations. 
Relatively little attention is given to 
actual components, circuits and other 
engineering details involved in actual 
computer design. However, since these 
details have a great influence in the se- 
lection of the arithmetic methods pre- 
sented, the advantages and disadvan- 
tages of the various schemes are pointed 
out throughout the text. Many methods 
for performing arithmetic operations 
are explained by the use of block dia- 
grams. 

The text begins with a_ thorough 
discussion of the system of symbols 
used, a clear explanation of Boolean 
Algebra applied to computer opera- 
tions and switching networks. Arithme- 
tic operations, from binary and decimal 
adding, subtracting, multiplying and 
dividing, up to decimal-binary and 
binary-to-decimal conversion are cov- 
ered. The principles of programming 
are treated in general terms by using a 
simplified specimen machine as a model, 
from which they may be applied to any 
machine. 

Some of the major chapters includ 
Symbolic Representation of Quantities; 


Boolean Algebra Applied to Computer 
Components; Switching Network; Si- 
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A super sensitive thermostat — minimum over-shoot and 
cycling amplitude are achieved in American General Ther- 
mostat Company’s B-200 model because of its full-area con- 
tact, extra-heat-sensitive base plate. Strip for conductive 
Permanickel® contact springs in the B-200 is supplied by 
the Driver-Harris Company, Harrison, N. J. 


Avoids scorching — Presto Vapor-Steam Iron has a sole 
plate heat indicator which shows the actual sole plate tem- 
perature. It’s particularly useful to avoid scorching, since 
it shows how soon the iron is ready for nylon or rayon 
after the thermostat has been turned down from a higher 
temperature setting. 


Why Presto Picks “american General” 
thermostats wih Permanickel Springs 


This Presto Vapor-Steam Iron has an exceptionally accu- 
rate thermostat. It is made by a specialist in appliance 
thermostats, and has a new type of high temperature, 
current carrying contact spring. 


In the Vapor-Steam Iron, as in many other small 
appliances, these thermostat contact springs must work 
reliably at temperatures as high as 550°F. But most 
metals with good electrical conductivity can’t be relied 
on for spring properties at high temperatures. And 
spring metals that stand up well at high temperatures 


are generally poor electrical conductors. 


American General Thermostat Company, 2060 Bronx 
St., New York 60, N. Y., solves this problem to Presto’s 
satisfaction by using Permanickel®. 


A high nickel alloy with good spring prop- 
erties, Permanickel combines an electrical 
conductivity of 11% 1.A.C.S. (International 
Annealed Copper Standard) with excellent 
resistance to relaxation at hightemperatures. 


JUNE 1955 


American General now standardizes on Permanickel in 
contact springs of their super sensitive B-200 thermostat, 
used in the Vapor-Steam Iron. 


Perhaps Permanickel springs can solve a problem for 
you. At any rate, let Inco engineers help you select the 
right metal for high temperature springs. If it’s not 


Permanickel, it may well be one of the other Inco Nickel 
Alloys. Write to Inco: 


The INTERNATIONAL NICKEL COMPANY, Inc. 
67 Wall Street New York 5, N. Y. 


A 
INCO. Nickel Alloys 


TRADE MARK 


MONEL® ¢ “R’® MONEL * “K”® MONEL * “KR”® MONEL 
“§”® MONEL * INCONEL® © INCONEL “X”@ 

INCONEL “W”® * INCOLOY® * NIMONIC® Alloys 

NICKEL * LOW CARBON NICKEL * DURANICKEL® 





exclusive 


REULAND 
Npancable ‘design 


combines motors «brakes 
fluid couplings + gear- 
reducers into tailor-made 


snes POWE 
PACKAGES 


GREATER COMPACTNESS... 
one service responsibility! 


Instead of buying and aligning several sep- 
arate units, install Reuland tailor-made, single- 
unit Power Packages. You save space and 
weight, reduce prices up to 25% —simplify 
installation—improve in-the-field performance. 


Literally dozens of combinations are available 
to fit every powering job. All economical, 
standard assemblies using the basic Reuland 
“XPANDABLE” motor design. 


If your equipment utilizes a motor, brake, 
fluid coupling, gear reducer (or any combina- 
tion) why not find out first-hand what a 
Reuland Power Package can do for you. Give 
us the details and we'll even submit a “tailor- 
made” test unit on approval. 


OVER 800 “SPECIAL” ELECTRIC MOTOR DESIGNS... 
Still further versatility is provided by the 
Reuland “Library of Specials?) Over 800 mo- 
tors with special electrical and mechanical 
characteristics ...800 ways you can save de- 
velopment work, get in production faster! 


<GE>REULAND 


typical adaptations 
from this 


=r. BASIC 
DESIGN 


Motor with Reuland “Through 
Shaft’‘ magnetic brake 


Motor with fluid coupling and 
brake on output shoft 


Motor with fluid coupling and 
helical gear reducer 


—— oy 
ee ' 
uw ' 


Motor with fluid coupling, output 
shoft brake and helical gear 
reducer (second brake may 

also be added) 


Motor with fluid coupling, right- 
angle worm reducer and brake 


neneeerecracnnecn a 


owe ee -————- 
re pele, es Write 
, today, 
y oll ) outlining 
- a your 
L— 9) a particular 
a power 
problem. 
No 
obligation, 
of course. 


ELECTRIC COMPANY 


Distributors in all principal cities 


WESTERN DIVISION: Alhambra, California @ EASTERN DIVISION: Howell, Michigan 
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nary Addition and Subtraction; Devi- 
mal Codes; Decimal Addition and Sub. 
traction; Computer Organization and 
Control; and Programming. 


Bibliography and Abstracts on Electrical 
Contacts (1952 and 1953 Supple- 
ments). ASTM Special Publication 
No. 56-H. The American Society 
for Testing Materials, 1916 Race 
Street, Philadelphia 3, Pa. 80pp., 
6 in. x 9 in., paper cover. $1. 


ASTM Committee B-4 on Electrical 
Heating, Resistance and Related Alloys 
has prepared about 400 abstracts of 
articles published in 1952 and 1953 
on electrical contacts. This new supple- 
ment now becomes the first with re- 
spect to the comprehensive 1952 edi- 
tion (ASTM STP No. 56-G). 

The subject index, although short, 
is comprehensive and self-explanatory. 
In addition to the new references there 
is an author index and a separate sec- 
tion giving replacements and new ref- 
erences for the 1934 to 1950 period. 

The 225-page 1952 book is still avail- 
able ($5.50 in paper cover) and in- 
cludes the original printing of 1944 
and all of the succeeding supplements 
up to 1952. 


Glass-Reinforced Plastics, edited |v 
Phillip Morgan, published in Eng- 
land by Iliffe & Sons, Ltd., and in 
the United States by the Philosophi- 
cal Library, New York. 248 pp. $10. 


As editor of British Plastics, Mr. Mor- 
gan is of course well able to weld 
together some fifteen individual con- 
tributions into one well-organized 
book. The contributions—comprising 
an all-British cast of experts—cover 
the subject of glass-reinforced plastics 
from five main. directions: (1) 
The forms and properties of glass 
fiber materials; (2) the chemistry 
and properties of the more important 
impregnating resins (particularly the 
polyesters); (3) commercial molding 
and fabricating methods; (4) general 
design and properties of glass-rein- 
forced structures; and (5) illustrations 
of applications in several selected in- 
dustries, including the electrical. 

Overlapping and duplication is prac- 
tically unavoidable wherever several 
experts pool their resources into one 
book. There is however a minimum o! 
such overlapping to be found here. 

Allowance has to be made for the 
fact that the book represents British 
practice. In addition, several chapters 
are devoted to non-electrical fields. 
such as boat building. On the whole. 
this is a thorough and straightforward 
coverage of the subject and entirely 
useful as a reference handbook. 
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Mts NEW, 


IT’S READY FOR YOU! 


The WILCO Blue Book—the most complete reference 
manual ever written on Thermometals, Electrical Con- 
ET Me TDC CSM DE OS VCS 





























Itshows you how 
lIthelps you select 
Itsaves you time 


In the Thermometals section of this handbook, for instance, 
are 100 charts to enable you to determine quickly the type, 
size, shape, and fabrication of the thermometal best suited to 
your application. Detailed formulae for estimating the behavior 
in each application save still more of your time. This 192-page “Blue Book” is designed with one chief 
aim—to save you time. There has never been a reference 
book on these metals remotely comparable to it for com- 
In 4 Sections for Ready Reference: pleteness. There is no better way to select the correct 
material than with the Wilco Blue Book combined with 
1. THERMOMETAL (Thermostatic Bimetals). All tem- Wilco Engineering Service. Qualified personnel may ob- 
perature ranges, deflection rates, and electrical resistivities, tain a copy free by writing on their company letterhead. 


2. ELECTRICAL CONTACTS, including Silver, Plati- For advice ona specific problem, ask for Wilco Engineer- 
num, Tungsten and their alloys—Sintered Powder Metals ing Service. 
—Precious Metal Laminated Collector Rings. 


3. CLAD AND OVERLAID COMPOSITE METALS 
(Strip Stock and Wire) with facings of gold, silver, plati- 
num, copper, and nickel. Jacketed wire, silver on steel, 
copper, invar, and other combinations. Rolled Gold Plate 


and Goldfilled wire. The e ay TT Et) er iby 


4. SPECIAL ALLOYS: Ni-Span C Constant Modulus 
Alloy; other special alloys, including high strength and 2655 U. S. Route 22, Union, New Jersey 


high conductivity copper base alloys. 
, eet ’ Branch Offices: Chicago - Detroit - Los Angeles - Providence 





Standards 


iy DALOHM... : | Electrice! ineutating Materials 
ee — This compilation includes the laiest 
ITNT S | ASTM test methods and specifications 
2 ' 2. @2fn8 for electrical insulating materials pre. 
pared by ASTM Committee D-9. 

The book includes 60 methods of 
test, 17 specifications, 3 recommended 
practices, and a list of definitions, 
Thirty-three of the designations are 

Produced under the most exacting methods of quality either new or have been revised since 
control. Ideal for use in UHF equipment where only the = | the last edition of the compilation was 
optimum of quality may be tolerated. published in March 1953. This compi- 
Completely high temperature alloy solder sealed in newly : lation includes revisions accepted as 
developed envelope of non-hydroscopic ceramic. Rugged- late as Feb. 3, 1955. 
x for incorporation into “‘snap-in”’ clips. Production Four appendixes discuss: significance 
ested for resistance to thermal shock, salt-water im- ; i i 
mersion and humidity. 3) of tests of electrical insulating mate- 
Three wattage ranges: DCSH-14, 1 watt; 7 rials; recommendations for writing 
DCH-1, 1 watt; DCH-2, 2 watts. 2 statements as to usefulness of tests of 
e Resistance ranges to 200 megohms " electrical insulating materials; and 
e Temperature coefficient 140 PPM to 500 PPM per degree C two proposed methods of test—one for 
e Standard tolerance 1% pasted mica used in electrical insula- 
Meet MIL-R-10509-A Specifications tion. An index adds to the usefulness 
WRITE FOR BULLETIN No. R-27 iin of the compilation. 


DALE PRODUCTS, Inc. Pon-ther Corp. Copies of the 660-page volume may 


1270 Broadway, 7 ve 
1306 28th AVE., PHONE 2139 COLUMBUS, NEBRASKA, U.S.A. New York 1 NY. be obtained for $5.50 from the Amer- 


ican Society for Testing Materials, 1916 

Race St., Philadelphia 3, Pa. 
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Rubber Materials 

This special compilation provides in 
convenient form all of the widely used 
test methods and specifications devel- 
oped through the work of ASTM Com- 
mittee D-1]1 on Rubber and Rubber- 
Like Materials. The more than 110 
ASTM specifications and test methods 
include: Electrical Protective Equip- 
ment; Insulated Wire and Cable; 
Nonrigid Plastics; and Electrical Tests. 
Copies of the 684-page volume obtained 
for $5.50 from the American Society 
for Testing Materials, 1916 Race St. 
Philadelphia 3, Pa. 
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74 SWITCHBOARD 


AVB — TA— SHFS 
CABLE and WIRE 


tf 


for operating temperatures 
up to 194°F or 90°C; 600V. 


Tinned copper conductor, solid or 

stranded, taped in varnished cam- 

bric or extruded in polyvinyl, then 

felted with carded asbestos; finished 

in durable cotton braid and flame- 

retarding paint.—After all this, it’s 

TRY fo flame it! ready for both Underwriters’ bun- 

sen-burner and Navy spark-gap tests 

Write for stock-catalog, or about | —and for years of fixed or flexing 
your special requirements. service ahead! 


CONTINENTAL WIRE CORPORATION 


ying 600 
Heat- and Moisture-Resistant Prsihiry) WG > pon LOv eM 


Wires, Cables and Cords SALES: Box 363, DEPT.M 
PLANTS at YORK, PENNA, WALLINGFORD, CONN, 
and WALLINGFORD, CONN. (Phone COlony 9-7718) 
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Specialty Transformers 
Issued by the National Electrical Manu- 
facturers Association, Publication No. 
ST 1-1955 completely supersedes and 
brings up to date the previously pub- 
lished publication No. 45-98 NEMA 
Standards for Specialty Transformers. 

Among the specialty transformers for 
which specifications are provided are: 
general-purpose, control, machine-tool 
and Class 2 transformers. Standards are 
also provided for signaling, ignition, 
luminous-tube and cold-cathode light- 
ing transformers. 

Additional standards covers defini- 
tions; terminal markings and connec 
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Just off the press... this 20-page illustrated booklet 
is jam packed with valuable information. to help you save 
drafting time... protect drawings... get better prints 


Mailed to you... FREE! 





You'll find all 

the answers here— 
[] How to get low-cost 
protection for your valuable 
drawings 
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[] How to revise drawings 

































































f without redrafting 
1 , 
, [] How to get sparkling | 
; prints from “unprintable (] How to reproduce 
5 originals all the fine detail on 
[_] How to combine sepa- maps, diagrams, etc. 
V ’ . = ail 3 ° 
rate designs in one print C1 How to produce 
6 ] How to eliminate the extra copies of blue- 
negative step in pro- prints, two-sided 
ducing photographic originals 
intermediates 
[] How to select the 
n (1 How to simplify right Kodagraph Re- 
d print production and production Material for 
, distribution the job at hand. New se- 
: [] How to correct pho- lection chart gives you 
0 tographic intermediates the answer at a glance 
Is with a pencil eraser 1 How + ie 
ow to order from 
i} 
7 (] How to reduce your local blueprinter if | 
, reading errors in the shop you do not have your own 
d [] How to do more with your print-making equipment 
ty present reproduction equipment All of this ...and much more. 
bn —direct-process, blueprint, or Send for this valuable book- 
photocopy machine . . . enlarger let today. No obligation 
-. process camera whatsover! 
u- 
d h ducti 
, R t Mat l 
Kodagrap eproduction Materials 
: 
“THE BIG NEW PLUS” in engineering drawing reproduction 
rs. 


or ee MAIL COUPON FOR FREE BOOKLET ———————— — — — — — 


EASTMAN KODAK COMPANY 
Graphic Reproduction Division, Rochester 4, N.Y. 
Gentlemen: Please send me a free copy of your new booklet on Kodagraph Reproduction Materials. 
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ad ATOMIC 
RADIATION 


Photo courtesy Specialty Engineering Division 
of Specialry Assembling and Packing Co. 


The U. S. Navy Bureau of Ships was 
aiming for accuracy when it developed 
the ‘dosimeter reader,” an instrument 
that measures the amount of atomic 
radiation to which people have been 
exposed. Easy portability and economy 
were important factors, too. 

The way in which all these are 
furthered by this 5-piece positioning 
system of molded Durez phenolic is of 
importance to manufacturers, engineers, 
designers, and others in industry. 

In operation, the positioning system 
must be light-proof, since it is used for 
inserting lockets of activated mineral 
in the reader. The Durez plastic is 
molded with close-fitting grooves, yet 
its dimensional accuracy is such that a 


door needed to shut out light when 
die cast metal was used is eliminated. 
Durez also requires no finishing to 
prevent reflection of internal light. 

To these cost advantages are added 
savings of almost 50% in mold costs, 
while the change to Durez reduced the 
overall weight of the instrument. 

Durez phenolics are making thou- 
sands of other products more efficient 
in service and many of them less costly 
to manufacture. For information, con- 
sult your molder or write us. 


Durez Plastics & Chemicals, Inc. 1306 | 


Walck Road, North Tonawanda, N. Y. 


Export Agents: Omni Products Corp., 464 
Fourth Avenue, New York 16, N.Y. 


PHENOLIC 
PLASTICS 


for the new 


Competitive Era 


; COMPOUNDS. Structur- 
al, electrical, and chemical prop- 
erties in many combinations. 


m1 


RESINS FOR INDUSTRY. Bonding, 
casting, coating, laminating, im- 
pregnating, and shell molding. 








basis of rating, reference temperature, 
and temperature tests. Information is 
provided for each of the transformer 
types covered on ratings, testing, pe 
formance and applications. 

Copies of Publication No. ST 1-1955 
may be obtained for $4.00 a copy from 
the National Electrical Manufacturers 
Association, 155 East 44 St., New York 
Et, iouks 


Test Code for Polyphase 
Induction Motors and 
Generators 


American Standard Test Code for Poly- 
phase Induction Motors and Generators, 
Publication No. C€50.20-1954, is now 
available from the Americans Standards 
Association, Inc., 70 East 45th., New 
York 17, N. Y. at 80¢ a copy. The 
test code covers instructions for con- 
ducting and reporting the more gener- 
ally applicable and acceptable tests to 
determine the performance character- 
istics of polyphase induction motors 
and generators. 

Included are general tests, electrical 
measurements, performance determina- 
tion, temperature and miscellaneous 
tests. Also provided are report forms 
for test reports and calculation data. 

Foreword points out that the latest 
previous issue of the AIEE Test Code 
for Polyphase Induction Machines, pub- 
lished in August, 1937, is superseded 
by this edition, which has been com- 
pletely rewritten in order to bring it 
up to date, arranged in a more desire- 
able form to make it suitable for in- 
clusion as a part of the American 
Standards for Rotating Electric Ma- 
chines in the C50 series. 


Manufacturers 
Publications 


For these selected publications on ma- 
terials, components, technical data and 
engineering services write direct to the 
manufacturer on company letter head, 
mentioning ELECTRICAL MANUFACTURING 
as your source. 


ALUMINUM FINISHES—Comprehensive 
information of the ways in which the 
appearance and performance charac- 
teristics of aluminum can be changed 


ELECTRICAL MANUFACTURING 





. EXCLUSIVE 


with Astron Series “X” 
Mylar— plus capacitors 


successfully combine Mylart with other quality dielectric materi 
nant, to produce super-tough Series “X” capacitors. These miniaturized, extra-high 
capacitors operate reliably in ALL critical and extreme applications. 
Here is the ultimate in dependable capacitor operation over a very wide temperature range— 
from —65°C to +150°C WITHOUT DERATING ... even up to 200°C with proper derating and 
adjustment . . . high insulation resistance and good capacitance stability. A strong hermetically 
sealed case with glass-to-metal closures gives positive environmental protection. All Series “X” 
units surpass MIL-C-25A specifications . . . exhibit excellent RF and retrace characteristics. 
Life tests prove Series “X” capacitors perform under the MOST SEVERE OPERATING CON- 
KNOWN ... special construction and solid impregnant assure immunity from vibration 


Series “X” capacitors with non-inductive extended foil construction are available in a wide 
selection of tolerances and standard case styles. 


Are you working on critical capacitor applications with high temperature problems? You'll 
want the finest in capacitor design . . . for engineering data on Astron Series “X” capacitors write 
today, please mention your requirements. 


{Registered Duy Pont Trade Mark 


* Trade Mork 
ical MIE isl 


SERIES “X" SERIES “X" TYPE XX) SERS “x” 
TYPE XOF TUBULAR “SQUEEZE SEAM” CASE TYPE XO GATHTUS CASE 


ILE COOLS | 


CORPORATION 


en Rocke International Corp., 13 East 40th St., N. Y., N.Y. 





THE NEW UNION 


Now you can get UNION A-C Mini- 
ature Relays. They’re new but they 
are backed up with four year’s inten- 
sive research and development and are 
adapted from our well-known line of 
D-C Relays. They are especially de- 
signed for vital applications in 115 volt, 
60-400 cycle airborne A-C circuits. 

To assure utmost reliability the con- 
tacts are made from gold alloy or pal- 
ladium. The sealed-bridge rectifier is 
of our own design and manufacture 
..- made of top quality selenium cells 
housed in nylon. 

Union A-C relays have been thor- 
oughly proved in rigid tests. They 
have the same reliable construction 
as our D-C Miniature Relays, and 
meet or exceed all requirements of 


Relay 


Mil-R-5757. They withstand shock up 
to 50G’s, vibration through 1500 cycles 
at 15G’s and have a life expectancy of 
1,000,000 operations. They are rated 
at —55°C to +85°C. 

The relays are available in either 
6-pole or 4-pole double-throw models, 
plug-in or solder-lug connections and 
all the usual mountings. 

The operating advantages of this 
A-C relay lie in its construction. All 
parts are precision made—assembly is 
quality controlled. It is hermetically 
sealed to improve contact performance 
and to preclude the possibility of in- 
ternal contamination. For complete 
information, call our nearest sales 
representative listed below or write 
for descriptive literature. 


GENERAL APPARATUS SALES 


UNION SWITCH & SIGNAL 


DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY 


PITTSBURGH 18 NN PENNSYLVANIA 


NEW YORK, IVanhoe 3-2424 (Hempstead) 
BALTIMORE, VAlley 5-3431 
LONDON, OHIO, LOndon 1555 
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HARTFORD, JAckson 9-3122 (Wethersfield, Conn.) 
ST. LOUIS, JEfferson 5-7300 


CHICAGO, LOngbeach 1-3042 
LOS ANGELES, VAndyke 8731 


is provided by a 48-page booklet en 
titled “Finishes for Alcoa Aluminum.” 
Describing the basic characteristics o/ 
aluminum finishes, major portion of the 
booklet is devoted to an outline of 
finishing methods and the applicatior 
of specific finishes to products. Method: 
described include: mechanical finishes. 
chemical finishes, electrochemical fin- 
ishes, electro plating, and paint, lac 
quer, and enamel (including vitreous 
enameling). Copies of the booklet are 
available by writing on company letter- 
head to Aluminum Company of Amer- 
ica, 762 Alcoa Building, Pittsburgh 19. 
Pa. 


RADIO INTERFERENCE — l6-page de. 
sign brochure entitled “Suppressing 
Radio Interference with Metex Elec- 
tronic Weatherstrip and RF Gasket,” 
deals with the problem of suppressing 
RF leakage at its source and the need 
for both filtering and shielding. Dis- 
cussed are practical methods for obtain- 
ing an RF type shield. Design data pro- 
vided includes design techniques, meth- 
ods of installation, and standard stock 
items. To obtain a copy, address a letter- 
head request to Electronics Dept., Metal 


Textile Corp. Roselle, N. J. 


PREPLATED METAL SELECTOR—Speci- 
fications, properties and typical uses 
for 14 finish-to-base metal combinations 
of preplated metals are correlated on 
the Sampler-Selector. In pocket-size. 
slide-chart form, selector indicates at a 
glance the following technical: base 
metal; plated surfaces; sizes of sheet, 
coiled strip, flat strip, gages, tempers, 
properties, and typical uses. 

The guide contains 8 samples of 
manufacturer’s metals with the follow- 
ing finishes and _ patterns: bright 
chrome, satin nickel, and bright copper. 
as well as satin brass, 14-in. horizontal 
stripe, and diagonal crimp. Also, square 
crimp and ‘ in. diamond stripe. To 
obtain a copy of the Sampler-Selector. 
write on company letterhead to Amer- 
ican Nickeloid Company, Peru, Illinois. 


Postcard return cards are pro- 
vided on page 237 as a conven- 
ience to the reader in obtaining- 


New Components and Materials 
Literature for the Asking 
Feature Article Reprints 
Advertised Products 
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ASTOUNDING. .. the insulating ability of this thin plastic film 


CHALLENGING to industry... the combination of remarkable 


properties offered by Du Pont MYLAR* 


The photograph above can mean 
something to you even if your prod- 
uct has nothing to do with elec- 
tricity. A high-voltage blast passes 
around, rather than through, a thin 
sheet of new Du Pont ‘‘Mylar”’ poly- 
ester film. High dielectric strength 
—essential for any insulating pur- 
pose. 

But that’s just one of the many 
unusual properties offered by this 
new film. 

““Mylar’”’ is the strongest of all plas- 
tic films available. Important if you 
want to design miniaturized equip- 
ment, or need extra toughness and 
thinness for any purpose. 

““Mylar’”’ keeps its remarkable 
properties over a wide temperature 
range. Vital if your product operates 
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under extremes of heat or cold. 

““Mylar’ resists the attack of many 
acids, bases, organic solvents. You 
can use it where many other materi- 
als would break down. 

“Mylar” can be slit into yarn; 
metalized; it can be bonded to other 
substances to make vapor barriers, 
protective and decorative laminates. 
This opens a whole new range of 
applications. 


DU PONT 


MYLAR 


RES. U.S. pat OFF 


Better Things for Better Living ... through Chemistry 


What about your product? It may 
pay you to find out about the amaz- 
ing variety of products in which 
“Mylar” has already cut costs and in- 
creased efficiency. Send for your copy 
of a new fact-filled booklet and sam- 
ples of this versatile new film. Mail 


the coupon below. 


*“* Mylar” is a registered Du Pont 
trade-mark for its brand of polyester film 


E. 1. du Pont de Nemours & Co. (Inc.) 
Film Department, Room 6EM, Nemours Bldg. 
Wilmington 98, Del. 


Please send me sample and further information on 
“Mylar” polyester film. 


Nome 
Firm 
Street Address 


City 





ONLY CHRYSLER MAKES OILITE, 


one-half million spins under tension and— 


bearings show no appreciable wear 


Here’s a fishing reel that is subjected to laboratory 
tests far more drastic than it receives from anglers 

and the self-lubricating OILITE bearings take it 
in stride. Here’s what the spinning reel manufac- 
turer reports: 


“‘Last summer we had one stock reel tested under 
tension (up to and including four pounds) at vary- 
ing speeds. This reel had your bearings, of course. 


“Our original intention was to give the reel a break- 
down test. However, after running the reel under 
tension 186,727 revolutions of the crank handle, 
actually revolving the head over half a million 
times, we found that the bearings showed no 
appreciable wear. In fact, your bearings appeared 
only slightly worn in. This is a terrific recommenda- 
tion, in our opinion, for your bearings.” 


The impregnated oil in self-lubricating OILITE 
bearings is held in storage by capillary attraction 
and provides a surface film for positive, constant 


aap .. . In Powder Metallurgy . . . It’s Amplex 


CHRYSLER CORPORATION 


AMPLEX DIVISION 
Dept. E-6, Detroit 31, Michigan 


lubrication. OILITE bearings are particularly suc- 
cessful in trouble areas where it is difficult or im- 
possible to provide lubrication. The built-in oil 
cushion absorbs heavy shocks and stresses. 


Chrysler engineered OILITE bearings are made of 
various metals and alloys in a wide range of sizes 
for a multitude of uses. Standard bearings and 
bearing material (cored, bar and plate stock) are 
available from local dealers throughout the U.S. 
and Canada. 


Contact Amplex for help with your bearing prob- 
lems. The engineering facilities of Chrysler- 
Amplex are available to serve you. OILITE Field 
Engineers, Supply Depots and Dealers in all 
principal cities. Overseas distribution thru 
Chrysler Export. 


Chrysler-Amplex also manufactures Permanent 
Metal Filters, Finished Machine Parts and Fric- 
tion Units. 


IT'S NEW! IT’S FREE! 


First complete informa- 
tion on self-lubricating 
becrings, finished 
machine parts, filters 
and other powder metal 
units. 52 a, Write 
today for ér ITE En- 
gineering Manual E-55. 
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EAGLE FlLEXOPULSE 


repeat cycle timer 
WITH S.P.D.T. SWITCH 


| 
Men 
in Industry 



































As its design and feature coordinator 
Norge Division of Borg-Warner Corp., 
Chicago has selected Mrs. Florence 
Beebe Anderson, a mechanical design 
engineer with 20 years of engineering } pf 
experience during which she helped de- ; Yay ee % 
sign electric housewares, refrigerators. “ne FLEXOPULSE »5; 
freezers, air conditioners, and built-in / Af if, A 
ranges. iy NX eee lt 1008 
For the past five years, Mrs. Ander- NG 


son has been chief engineer for the 
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No gear change or resetting of cams required 







This Flexopulse Repeat Cycle Timer is ideal | OFF TIME | ON TIME | 
for controlling processing machines requiring pean 
adjustable timed cycles. The “on” or “off” 
intervals are easily adjusted. Either can be 
adjusted without disturbing the setting of the 
other. Instead of resetting cams or changing 
gears, simply loosen two knurled nuts. Then 
set “on” and “off” periods by moving two ad- 
justable arms. Tighten screws, and the job’s 
done. 


MRS. FLORENCE B. ANDERSON 


Deepfreeze Appliance Division of 
Motor Products, Inc., North Chicago. 
At Norge she will serve as design and 
feature coordinator among sales, home 
service and engineering. 





tO CONTACT | 
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ohn R. Howell has been appointed 2-1 
: pp cLoseo CLOSED 


vice president in charge of sales at 
Sterling Electric Motors, Inc., Los 
Angeles. A graduate of the California 
Institute of Technology, well versed 


HAS CYCLE PROGRESS INDICATION: 
A movable flag indicator passing over the time scale between adjust- 
able arms, indicates portion of cycle elapsed in either of the s.p.d.t. 


; a positions. Switching operation takes place at zero. 
in the field of application engineering. 

Mr. Howell has been with Sterling for Flexopulse is ideal for periodically operating valves to reverse the 
27 years. flow of liquids, for operating signals or for injecting chemicals. 120- 
second up to 20-hour dials are available. Synchronous motor 


New technical director of the Trans- powered. Send coupon today for free Bulletin 320. 
ducer Division, Consolidated Engineer- 
ing Corp., Pasadena, Calif. is James C. 
Kyle, for 12 years a physicist and re- 









search specialist with the Ames Aero- 
nautical Laboratory of the National 
Advisory Committee for Aeronautics. 
In his new position, Mr. Kyle will be 
responsible for administering the 
transducer product development pro- 
gram. 


Perry R. Roehm has been appointed 
i vice president of Norden-Ketay Corp., 


New York, where he will be responsible 
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EAGLE SIGNAL CORPORATION 
industrial Timers Division, Dept. EM-6 
MOLINE, ILLINOIS 


on Flexopulse Repeat Cycle Timer. 


NAME ANDO TITLE 
COMPANY 
ADDRESS 


city ZONE STATE 


Please send free Bulletin 320 with full data 





















































































we cord sets? 
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If your product is special, you'll want a quality 
cord set you can rely on 


Call on WHITNEY BLAKE 


aaa van gt] Re): 


If you want colored cord sets for your modern, 
colored appliances 


Call on WHITNEY BLAKE 


eae UOC LCN 


If you want your name or trade mark molded 
on the plug 


Call on WHITNEY BLAKE 


erie sy i¢)) 


If your needs demand specially designed cord 
sets or harnesses 


Call on WHITNEY BLAKE 


Appliances are only as good as the cord 


set — make sure you use quality cord sets to 


insure complete customer satisfaction. 










WELL BUILT WIRES SINCE 1899 
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<> WHITNEY BLAKE COMPANY 


NEW HAVEN 14, CONNECTICUT 


for coordinating sales and product > 
gineering. Formerly, Mr. Roehm Was 
vice president of the Barden Corp. ae 
before that chief production enginee 
of Carl L. Norden, Inc. Mr. Roehm “9 
graduate of the College of Engineare. 
of Tulane University. Norden- Ketay . 
a leading designer and manufacturer 
of precision servomechanism 
nents, electromechanical 
systems and computers. 


compo- 
instru ments, 


ACEC Electric Corp., New York has 
named Robert W. Baldwin headquarters 
application engineer. An electrical 
engineer and a graduate of the Wor. 
cester Polytechnic Institute, Mr. Bald. 
win was an application engineer for 
the Crocker-Wheeler Division of the 
Elliott Co. before he joined ACEC 
Electric. 


The Lincoln Electric Co., Cleveland 
Ohio has promoted L. K, Stringham 
formerly chief engineer, to vice presi: 
dent in charge of engineering. George 
Landis, who had _ been engineering 
vice president, was advanced to vice 
president in charge of research. 

Mr. Stringham joined Lincoln ,,. 
1933, following his graduation from 
Cornell University with a degree in 
electrical engineering. His experience 





K. STRINGHAM 


in the department he now heads has in- 
cluded all phases of engineering, in- 
cluding experimental research and pro- 
duct development. He has designed 
welding machines and electrodes and 
fluxes for both manual and automatic 
welding, directing the development in 
the United States of iron powder 


electrodes. 


Hermetic Seal Products Co., Newark, 
N.J.. has advanced Samuel W. Neidort, 
formerly in charge of all engineering 
departments, to vice president and 
general manager in charge of opera- 
tions. Mr. Neidorf will supervise and 
take charge of the complete operations 
of Hermetic’s three plants. 

Prior to joining Hermetic in 1948, 
Mr. Neidorf had been associated with 


the International Telephone and Tele- 
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Quick facts for those who design-in and specify electric motors 





Gearmotors — 


Where driven speeds less than normal 
motor speeds are required, there are 
good reasons for using a gearmotor 
as opposed to a motor-plus-reducer- 
plus-coupling arrangement. Here are 
sme of them: 

1. LOWER FIRST COST is a big 
advantage—see table in adjoining 
columns for some specific com- 
parisons. 

2. COMPACTNESS that can give 
you significant space savings — 
plus a better looking drive. 

3. STANDARDIZATION — fewer 
parts for you and your customers 
to stock. NEMA-standard gear- 
motors, like Howell’s, are com- 
pletely interchangeable — Howell 
ships them from stock. 

4. GREATER RELIABILITY — With 
one integral unit and direct 
coupling, chances for wear and 
failure are greatly reduced. 


Gear Hardness Counts 
The degree of compactness and reli- 
ability you get in a gearmotor is de- 
pendent in good measure upon the 
hardness of the gears. Howell’s par- 
allel shaft units have gears machined 
to close tolerances from steel substan- 
tially harder (Rockwell 52-60) than is 
average in the industry. Result —a 
smaller gear package with superior 
wear resistance. Howell right angle 
units have precision ground steel 
worms integral with shaft, and worm 
gears made of high grade alloy bronze. 


The right angle type of gearmotor is 
arecent addition to the Howell Motor 
line and complements the parallel 
shaft series. A Howell sales engineer 
will be glad to show you which is best 
for your application. 


Note This Versatility 

Howell is one of the few manufac- 
turers to offer gearmotors with the 
motor of any electrical or mechanical 
type. Electrical types available include 
elevator and hoist, slip ring, torque 
and multi-speed motors. 
Mechanically, they can be supplied in 
various types of enclosures — either 
with feet or with flanges for mounting 
horizontally or vertically. Optional ac- 
cessory equipment includes brakes and 
zero speed switches. 






gee ge Howell Gearmotor 


Capacities: 
Parallel Shaft: 1 to 150 hp 
Right Angle Shaft: Y to 40 hp 


et) 
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speed ... and cost... reducers! 


Ce eal 


Right angle Parallel shaft 
saving 'S— Howell Gearmotors vs. Separate Motor, Reducer, Coupling and Base 


— based on open motor and Class | gears 





1. Ratio 11.4 to 1 or 155 RPM with 1750 Motor 





HORSEPOWER GEARMOTOR SIZE REDUCER SIZE | GEARMOTOR SAVINGS* 
1 | 21A-203 | 21-SL $106.76 
1% 21A-204 21-SL 82.38 
2 | 21A-224 21-SL 60.12 
3 21A-225 21-SL 28.32 
5 21A-254 22-SL 35.52 
7% 23A-284 23-SL | 101.10 
10 23A-324 23-SL & os 52.70 . 
Il. Ratio 86.5 to 1 or 20 RPM with 1750 Motor 
1 32A-203 32-SL $ 71.30 
1% 33A-204 33-SL 134.08 
2 33A-224 33-SL 78.96 rics we a 
| r w 
3 34A-225 34-SL | 15600 Sooo on 
5 34A-254 34-SL 43.06 request 
7% 35A-284 35-SL | 236.80 
10 | 35A-324 35-SL | 111.40 





11 reasons why Howell Gearmotors 
last longer, serve you better 


1.High-quality insulation 
2.Copper-clad rotor 
3.Expert Craftsmanship 
4.High-quality coil varnish 
5.Leakproof oil seals 
6.Duti-Rated Lifetime Gearing 
7.Unit case construction with 
integral bearing housings 
8.Corner-mounted offset shaft 
9.Large oil reservoir 
10.Heavy, cast-iron construction 
11.Superior cooling 


Write for Bulletin DT-I 


HOWELL MOTORS 


HOWELL ELECTRIC MOTORS COMPANY, HOWELL, MICHIGAN 














PRECISION-BUILT MOTORS FOR INDUSTRY SINCE 1915 
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price range. 


No wonder the new 
Silic-O-Netic Time Delay 
Relay has aroused such interest. 
It offers basic advantages as a 
delay device unequalled in its low 


The Silic-O-Netic Relay provides delay 
withnomechanicallinkages . . . nomechanism 
to speak of. . . only one moving part, and that 

part is hermetically sealed, forever free of 

dirt and dust. It operates on a positive 
change in magnetic flux which is sharply 
defined as the movable core touches 
the pole piece. Moreover, the new 
Type A model has high speed 
contacts, affords good 
contact pressure. 


, &¢ pr 
ly 


in TIME DELAY RELAYS 


Heinemann Silic-O-Netic 
Relays are already being 
used in dozens of volume 
applications where absolute 
dependability is essential. 
They are well worth your 
investigation. 

Write for Bulletin T-5002 


HEINEMANN 


ELECTRIC COMPANY 
99 Plum St., Trenton 2, N. J. 


et 0 


Mae Meu aL 
fatigue . . . long-life stability. 


no aging, no 


Small size . . . Overall dimensions: 246” 
9 sd se 
“Tb 2 Sy ae 


Y%4 to 120 seconds. 


Delay periods... 


es 
solenoid manufacturing experience. 


achieved in 20 years of 











graph Co. General Manufacturing 
Div.. and with Tung-Sol Electric 
where he helped engineer and 


the all-metal vacuum tube 


Ine. 
develop 
and super. 
vised the engineering and Production 
of miniature tubes. A graduate of the 
Newark College of Engineering, Mr 
Neidorf is a licensed Professional] En 
gineer in the state of N.J. 


Appointment of Donald H. Markel a. 
manager of Quality Control. RCA 
Estate Appliance Department, has been 
announced by the Radio Corporation 
of America. Hamilton, Ohio. Mr. 
Markel has had more than 20 years 
of experience in production design and 
field service on household refrigerators. 
home freezers. ranges and washers 
His experience also includes engineer. 
ing work on Government defense cop. 
tracts. 


John M. Wilson has been named 
chief engineer of the development and 
design division of the engineering de- 
partment of Minneapolis-Honeywell’s 
Brown Instruments Division, Philadel. 





JOHN M. WILSON 


phia. Formerly chief electrical engineer 
for the parent firm in Minneapolis, 
Mr. Wilson is a graduate of the Uni- 
versity of Minnesota and has _ been 
with Honeywell since 1933. 


Two General Electric engineers were 
co-winners of this year’s John Wood- 
man Higgins Redesign Award at the 
6th annual technical meeting of the 
Pressed Metal Institute, held in 
Cleveland, March 16-18. The winners, 
J. B. Horvay and D. A. Solley, design 
engineers for G. E.'s Major Appliance 
Division in Louisville, Ky.. won the 
award for their redesign of a drain 
for an automatic two-zone refrigerator. 


New chief research engineer at Her- 
mon Hosmer Scott. Inc., Cambridge. 
Mass. is Daniel R. von Recklinghausen, 
who has recently been serving as 
senior project engineer for the com- 
pany. Mr. von Recklinghausen, was 
graduated from Massachusetts  In- 
stitute of Technology, serving on the 
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these famous names 


FASTEN IT 
and FORGET 


with 
DV, 0 


INDUSTRIAL FAS 


Vibration, twisting, impact —when you fasten 

it With EVERLOCK lock washers you can forget all 
these enemies of your product. That’s because 
EVERLOCK lock washers are different —have 
alternating chisel edges that bite into the face of 
both work and screw under powerful spring 
tension. They just won't let go. 

EVERLOCK lock washers are available in standard 
types or to your own specifications. Ask us about 
them now—so that next time you order lock fasten- 
ers you'll be in a position to specify EVERLOCK. 
More and more quality manufacturers do. 
THOMPSON-BREMER & CO. 

514 N. Dearborn Street, Chicago 10, III. 
Subsidiary of AMERICAN MACHINE & FOUNDRY 
COMPANY, New York 


GET PROMPT SERVICE FROM 

























YOUR LOCAL Gverlock REPRESENTATIVE Spin-down Sems Lock Washers —_ Lock Terminals 
Lock Nuts 

Kenneth D. Delaney W.L. Barth, Jr. Richard C. Dudek 

Dayton 3, Ohio Chicago 34, Ill. ee Calif. FREE CATALOG! 

Oscar P. Martin Cc. W. McNeil . L. Robertson ne ; 

Lakewood 7, Ohio Houston, Texas Milton, Ont. Can. Comprehensive. complete. Your “bible” for the best in 

J Ramsey Reese, Inc. Leonard F. Berg SamT. Gleaves lock fasteners. Mail the coupon for your free copy. 

New York 7, N.Y. St. Paul 14, Minn. Louisville 5, Ky. oe 

J. M. Murphy Thom Lundeen J.J. Mcintosh [ . 

Manchester, Conn Moline, Illinois Atlanta 6, Ga. | | 

Russell T. Brosius Forrest Moschner Donald G. Teeling 

Philadelphia 3, Po St. Louis, Missouri Indianapolis 44, Ind. | THOME SON- Sere & CO. l 

Sam T. Keller A. J. Murphy Oregon Indus. Factors 514 N. Dearborn St., Chicago 10, Ill. 

ee hee iaiitaliual ener a. Sinan | Send me your catalog of EVERLOCK Industrial Fasteners. | 
! NAME ai ' 

Another An! Product COMPANY__ eine eS oa 
| ADDRESS 
rae 7.4 | CHy¥:.... eS ee 
INDUSTRIAL FASTENERS i‘ 














called upon 





by manufacturers of 


nationally famous products 


DICTAPHONE Time Master 


requires a quiet and depend- 
able motor to drive the record- 
ing and playback mechanism. 
Dictaphone gives “‘first call’ 
to Loyd Scruggs 4-pole shaded 
pole motors, tailored to their 
specifications. 








— 2 
ete 


Take a tip from Dictaphone 


one of many leading manufac- 
turers specifying Scruggs Motors. 
Learn how we can help you de- 
velop better products. Sample 
motor built to your specs. No 
obligation. Write Loyd Scruggs 
Co., Festus, Missouri 


You can stake your reputation on SCRUGGS MOTORS 


THE 
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MANUFACTURERS OF PRECISION INSTRUMENTS SINCE 1934 


COMPANY 
FESTUS, MISSOURI 


staffs of the Acoustics Laboratory, the 
Research Laboratory of Electronics and 
the High Voltage Engineering Labora. 
tory at MIT, before joining Hermon 
Hosmer Scott in 1951. He has been 
instrumental in the design of sound 
level meters and analyzers, voltage and 
power amplifiers, preamplifiers, radio 
tuners, and other equipment. In his 
new position his duties include techni. 
cal responsibility for acoustic and audio 
instrumentation research and develop. 
ment. 


James W. Browder has been appointed 
design specialist in the electronics ep. 
gineering department of the Ryan Ae. 
ronautical Co., San Diego, Calif. Be. 
fore joining Ryan, Mr. Browder spent 
thirteen with the Bureau of 
Ships, Department of the Navy as an 
electronics scientist. At Ryan, Mr. 
Browder will technical as. 
sistant to the chief of electronics, jn 


years 


serve as 


the company’s expanding program of 
automatic navigation, missile guidance 
and associated electronics projects, 


At the Clock and Timer Department, 
General Electric Co., Ashland, Mass.. 
William V. Judson has been appointed 
appearance design manager. A mem- 
ber of the Society of Industrial De- 
signers, Mr. Judson was a design su- 
pervisor for G.E.s Small Appliance 
Division from 1941 to 1948 and for 
three years was in charge of the de- 
sign of the company’s clocks. 


In the Selenium Rectifier Division of 
Syntron Co., Homer City, Pa. manu- 
facturer of vibratory equipment, feed- 
ers, power tools and other industrial 
equipment, C. W. Ramaley has been 
named manager of the Rectifier Depart- 
ment. Mr. Ramaley was formerly sales 
application engineer for selenium recti- 
fiers, a position to which James Scott 
has now been appointed. 


Formerly director of the Servomech- 
anisms Laboratory at M.I.T. and more 
recently general manager of Electronics 
Division, Ultrasonics, William M. Pease 
has joined the staff of Feedback Con- 
trols, Inc., Alexandria, Va. as vice pre- 
sident and general manager. 


Recent promotions within the Phila- 
delphia Plant of International Resist- 
ance Co. include those of Leo J. Jacob- 
son, to chief engineer; George Williams, 
to group leader, Product Engineering; 
and Benjamin F. Gerding, to Manager. 
Manufacturing Engineering. 

Mr. Jacobson, who has been associ- 
ated with IRC since 1949 as manager, 
Quality Control Department, is a gradu- 
ate of the College of the City of New 
York, has done graduate work at Poly- 
technic Institute of Brooklyn and the 
Johns Hopkins University. Mr. Wil- 
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SEAL FREEZERS FOREVER OR CARGOES FOR MILES 


Polyken Tapes do pretty much the 
same job in both the applications 
shown above. In the freezer cabi- 
nets, Polyken is put on over the in- 
side metal seams. The seal has to 
be tight and permanent. A leak will 
cause condensation damage to the 
insulation. 

There can’t be any cracks in those 
trailer doors either. The suction at 
the rear of a moving truck is so great 
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INDUSTRIAL TAPES 


Polyken Products Department of The Kendall Company 


that rain and snow will penetrate 
even the smallest cracks and cause 
damage to the cargo. Here the 
Polyken Tape forms a seal that 
stands up under weather and vibra- 
tion from the start to the end of 
the trip. Then it pulls off easily. 

Polyken Tape seals out moisture 
in both cases . . . but the conditions 
are different and so are the require- 
ments. That’s why the Polyken 


Tapes. 


Name 


City. 


eeeeeeveee 


Polyken, Dept. EM-F 
222 West Adams St., Chicago 6, Illinois 


Please send me physical properties and further 
information on Polyken Controlled Strength 


Company 
Street Address 





Tape used in the freezer cabinets is 
not the same Polyken Tape used on 
the trailer doors. To meet the re- 
quirements of specific jobs, Polyken 
Tapes have controlled strength—the 
controlled combination of adhesive 
and backing. Use the controlled 
strength for your job—do it right — 
at the lowest possible cost—and save. 

The coupon will bring you com- 
plete information. 


= 


___Zone State_ 
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Fanstee 


SELENIUM 
RECTIFIERS 


a 31 year record of DEPENDABILITY! 











Whatever your rectifier requirements, you can depend on 
Fansteel’s experience and facilities to meet them...exactly! 
From standard Fansteel selenium cells, more than 400,000 
different rectifier stack combinations are available. Since 
1924, Fansteel’s continuing research and development 
program has paced American Industry’s growing demand 


for selenium rectifiers engineered to fill specific needs. 


Fansteel High Temperature Rectifiers 


Designed for continuous operation at ambient tempera- 
tures up to 100°C. with no derating whatsoever. About 
one-third the size and one-quarter the weight of a stand- 


ard rectifier rated at 45°C. Another “‘First by Fansteel”! 


Write for current bulletins 


/ 
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FANSTEEL METALLURGICAL CORPORATION 
North Chicago, Iflinois, U.S.A. 
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liams. who joined IRC in 1952, had 
held the positions of associate engineer 
and product engineer. Mr. Gerding, 4 
graduate of the Georgia Institute of 
Technology. joined IRC in 1950. 


In order to fulfill an important fune. 
tion in connection with National De. 
fense, Dr. Louis N. Ridenour has on. 
ranged with the International Tele. 
meter Corp.. Los Angeles, to be re. 
lieved from his present post of vice 
president in charge of engineering and 
research. Dr. Ridenour, however, wil] 
continue as an active consultant on the 
electronic projects now underway at the 
Telemeter Laboratories. Before joining 
the organization. he was chief scientist 
of the U. S. Air Force. 


Norman W. Stunkard, formerly assist. 
ant chief engineer of lron Fireman 
Manufacturing Co.’s Electronics Diyj. 
sion, Portland, Ore., has been named 
manager of the company’s Swenson 
Thermal Research, Inc. plant in Cleve. 
land. Joining the electronics division 
in 1946 as a project engineer on motors 
and controls, Mr. Stunkard later was 
made head of that division's experi- 
mental department and later assistant 
chief engineer. 


The appointment of Theron A. Cramer 
as manager of carrier current engineer- 
ing has been announced by General 
Electric Co., Syracuse, N. Y. Mr. Cra- 
mer will be responsible for the design, 
development and application engineer- 
ing of G.E.’s carrier current communi- 
cation equipment. With G.E. since 
1929, Mr. Cramer was most recently 
an application engineer for carrier 
current equipment, having served pre- 
viously as a design engineer in the 
carrier current section of the transmit- 
ter division. 


At the North Electric Manufacturing 
Co., Galion, Ohio Williard A. Roberts 
has been appointed senior project en- 
gineer in charge of mechanical and 
electromechanical design. A graduate 
mechanical engineer with a degree 
from Northeastern University, Mr. Rob- 
erts was formerly associated with the 
Gray Manufacturing Co. where he was 
active for 15 years in various phases 
of mechanical design and development 
on the company’s products. 


Robert C. Overstreet has been elected 
president of Tinnerman Products, Inc.. 
Cleveland. Ohio. of which he formerly 
was executive vice president. Tinner- 
man Products is a large manufacturer 
of spring tension industrial fasteners 
for appliances, electronic equipment 
and other products. 


Formerly chief engineer for Teleking 
Corp.. Edmond Sherman has been ap- 
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pointed chief engineer for Transitron. 
Inc. New York. Prior to joining 
Teleking. Mr. Sherman served as 
project’ engineer for Hazeltine Elec- 
tronics Corp. and as project and chief 
engineer for leading manufacturers of 
military electronic equipment and com- 
mercial radio and television receivers. 


Dr. William T. Sackett, Jr. has joined 
Kuhlman Electric Co., Bay City, Mich. 
as manager of research. Prior to his 
recent appointment, Dr. Sackett spent 
5 years as a senior engineer and assist- 
ant chief of the electrical engineering 
division of the Battelle Memorial Insti- 
tute. Columbus, Ohio. 


To head up its newly established 
Medical Instrument Div., the Colson 
Corp.. Elyria, Ohio. has selected Saul 
R. Gilford. Mr. Gilford, a graduate of 
MIT. previously has been with the 
National Bureau of Standards as an 
electronic scientist. group leader. 
While there he received a Meritorious 
Civilian Service Award for his work on 
demolition devices. and the Department 
of Commerce Medal. Colson’s new div- 
ision will produce electronic hospital 
instruments. 


Gilbert R. Calkins has been appointed 
vice president, director of sales, Soreng 
Products Corp... Schiller Park, Il. 
Prior to joining Soreng, Mr. Calkins 
was associated with the Redmond Co.. 
Inc.. and before that with the Electric 
Motor Corp. 


Fenwal Inc., Ashland, Mass.. manu- 
facturer of precision temperature con- 
trols and heat detectors, has added 
John M. Lancaster and Joseph V. T. 
Kempton to its engineering staff. Mr. 
Lancaster, an electrical engineer, came 
to Fenwal from the Mathewson Mach- 
ine Works where he headed the scale 
department which manufactures spe- 
cialized weighing devices and super- 
vised a radar development project. 
Mr. Kempton, a mechanical engineer, 
joined Fenwal from the Whitney Chain 
Co. and served previously with West- 
inghouse and the Orange Roller Bear- 
ing Co. 


M. E. Fagan, Jr., has been appointed 
manager of the ordnance department of 
Westinghouse Electric Corp.’s_trans- 
former division, Sharon, Pa. The new 
appointment results from the formation 
of the ordnance department as a sepa- 
rate administrative unit within the 
transformer division. With Westing- 
house since 1946, except for a brief 
interlude when he served as a civilian 
engineer with the Bureau of Ordnance. 
Mr. Fagan has served recently as 
assistant manager and manager of the 
ordnance engineering division of the 
transformer division at Sharon. 
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Fansteel 


TANTALUM 








CAPACITORS 


Four basic advantages 


1. Greatest Capacity 
in Small Space 


2. Practically 
Unlimited Life 


3. Maximum d-c 
leakage 
0.000008 amp. 


4. Stable Characteristics 
over Wide 
Temperature Range 


Incorporating a porous tantalum anode assembly, tan- 
talum capacitors derive their unusual stability from the 
characteristics inherent in tantalum itself—the most 
stable of all anodic film forming metals. During twenty 
years of ever increasing use, these important advantages 
have become accepted: No important changes of char- 
acteristics occur, even in long periods of operation. No 
shelf aging. Large capacity in extremely small size. 
Maximum stability and temperature range. 

Fansteel offers Tantalum Capacitors in 58 sizes and 
ratings. All sizes are available from stock. Write for cur- 


rent technical bulletins. 





FANSTEEL METALLURGICAL CORPORATION 
North Chicago, Illinois, U.S.A. 
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‘Davohm Series 850 


Metal Film Resistor 


Perfect compromise between precision wire wound—and composition types 


This new precision film type resistor is hermetically sealed, 
highly stable, and has a temperature coefficient independ- 
ent of resistance value. The Davohm Series 850 is available 
in 1/2, 1 and 2 watt sizes; to tolerances of +1.0%, 
+0.5%, +0.25%; and, to any desired value. 















Temperature Cycling 


Low Temperature Exposure 

























Short Time Overload 0.02% 
Effect of Soldering 0.02% 
Moisture Resistance 0.08% 
Voltage Coefficient 0.00% 
Load-Life (per 1000 hours) 0.20% 
Temperature Coefficient (PPM /°C) +370 420 


Write for complete data. 


Available Through: THE DAVEN ELECTRONIC SALES CORP. 
Associated with: 


THE D fA VEN co, 176 Central Ave. 
Newark 4, N. J. 


WORLD'S LARGEST MANUFACTURER OF ATTENUATORS 





WASHERS ana 
STAMPINGS 


Standard and Special Washers, 
of every description, from every 
kind of material, any desired 
finish . . . designed for every 
purpose ... utilizing more than 
22,000 Sets of Dies. 


Let us Quote on Your Needs. 


WROUGHT WASHER mre. 


THE WORLD’S LARGEST PRODUCER OF WASHERS 
2200 SOUTH BAY STREET e MILWAUKEE 7, WISCONSIN 


Cc 
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Helipot Corp., South Pasadena, Calif. 
manufacturer of precision potentiom. 
eters and other electronic components, 
has acquired a 15-acre site in Newport 
Beach, Calif. on which it will erect a 
two million dollar main plant into 
which it will consolidate its adminis. 
trative offices and manufacturing facili. 
ties now scattered over South Pasadena, 
Pasadena, San Gabriel and Alhambra. 

\ wholly owned division of Beckman 
Instruments, Inc., Helipot is also ex. 
panding its recently established branch 
plants at Mountainside, N. J. and 
Toronto, Canada. 


The Rowan Controller Co., manufac- 
turer of oil-immersed electrical motor 
controls, is completing a greatly en- 
larged experimental laboratory at its 
plant in Baltimore, Md. Under the 
supervision of Lewis E. Woodward, who 
has joined the company as electrical 
engineer, the testing laboratory will 
explore and improve the operating efh- 
ciency of the company’s present line 
as well as to develop new and improved 
methods for improving performance of 
its electrical motor control. 


Mag-Electric Products, Inc., Haw- 
thorne, Calif.. manufacturer of mag- 
netic amplifiers, regulated power 
supplies, transformers and __ voltage 
regulators, has acquired all the assets 
of Mag-Electric Networks, Inc., manu- 
facturer of radar components, pulse 
transformers and chokes. All engineer- 
ing and production personnel of Mag- 
Electric Networks, Inc. have been re- 
tained. 


St. Regis Paper Co., New York has 
acquired all of the capital stock of 
Michigan Molded Plastics, Inc., Dexter. 
Mich. and will operate that company 
as Michigan Panelyte Molded Plastics, 
inc. The new acquisition, with its facili- 
ties for custom injection and compres 
sion molding, augments the production 
at other Panelyte plants at Cambridge. 
Ohio, Richmond, Ind., and Trenton. 


N. J. 


An Eastern application engineering 
office has been opened by Western Gear 
at 1101 Vermont Ave., Washington, 
D. C. The company. which manufac- 
tures gears, mechanical power trans 
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IDENTICAL AMPLIFIERS IN NEW PRECISION 
CATHODE-RAY OSCILLOGRAPH 





THE DU MONT TYPE 340 


Yes, and also precision, simple operation, 
ruggedness, reliability, ease of maintenance all 
characterize the new Du Mont Type 340 which 
can well take its place as the oscillograph for 
those who require the best for their important 
studies. 


Identical amplifiers, unexcelled in other com- 
mercial instruments, make the Type 340 a 
powerful tool for measuring electrical phase or 
mechanical resonance. Controls can be adjusted 
for less than 1° relative phase shift between 


by Du Mont typified by: 


Type 330 
Type 300 





TECHNICAL SALES DEPARTMENT 
ALLEN B. DU MONT LABORATORIES, INC.., 
760 BLOOMFIELD AVE., CLIFTON, N. J. 





@ Identical, sensitive X- and Y-amplifiers 
@ Amplifier response dc to 100 kc 

@ All potentials regulated for stability 

@ Hard-tube linear sweeps with beam gate 


@ Mono-accelerator cathode-ray tube 


for distortionless presentation 





amplifiers below 100 kc. Distortion in ampli- 
fiers and sweeps is negligible. D-C stability sets 
new standards. Shifts in level are scarcely 
observable, even over long periods of operation. 
The Type 340 truly fits the needs of the 
discriminating engineer and scientist. 


For further information on the Type 340 
write to: Technical Sales: Department, Allen 
B. Du Mont Laboratories, Inc., 760 Bloomfield 
Avenue, Clifton, New Jersey. 


In less than a year you have seen a complete new line of precision instruments 


Type 336 CRO dc to more than 20 mc, high brightness 
Type 329 CRO dc to 10 me, high voltage 

Type 327 CRO dc to 5 mc, precision calibration 

Type 324 CRO microvolt sensitivity, de to 300 kc 
universal electronic switch: de to 15 mc 
precision time calibrator 


And now the Type 340 with identical amplifiers, dc to 100 kc — PRICE $335.00 


MU 
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Fluoroflex-C electrical sleeving... | 


tough insulation 
for ‘roug 





Fluoroflex-C sleeving —extruded from trifluorochloroethylene 
resin — offers extremely high dielectric strength even at extreme 
temperatures. It has remarkable resistance to abrasion, is fungus- 
and moisture-proof and immune to attack from corrosives, oils, 
exposure and other destructive elements. 

Resistoflex’s quality-controlled production provides uniform 
toughness through all sizes, which range from sleeving for No. 24 
wire AWG to 144” LD. flexible tubing. It assures dependable 
insulation with optimum protection against damage from chafing 
and rubbing. 

To safeguard performance, use Fluoroflex-C sleeving for pro- 
tecting aircraft wiring; for miniaturized electronic equipment 
with tight space factors; for applications where heat build-up 
ages other flexible dielectrics. Send for data sheet. 


Tefion® with certified electrical quality! 


“Electrical grade” FLUOROFLEX-T 
certifies conformance of major prop- 
erties to specifications. Non porous, 
it affords highest dielectric for opti- 
mum performance. Available in 
stress relieved rod, sheet, tube and 
machined parts. 





@®Fluoroflex is a Resistofier registered trade mark for products from fluorocarbon 
resins. Teflon is the DuPont registered trade mark for its tetrafluoroethylene resin. 


RESISTOFLEX 


CORPORATION Belleville 9, New Jersey 


Warehousing Distributors: Prehler Electrical insulation Co., Chicago, Wl. 
Western Fibrous Glass Products Co., Los Angeles, Cal. 


mission equipment and = custom. -engi- 
neered machinery, has placed W. Tr 
Wilson in charge. 


The Fedders-Quigan Corp., room air 
conditioner manufacturer, will move 
four of its major departments in Buf. 
falo to the company’s head offices . 
Maspeth, Long Island, N. Y. Slated 
for completion by Labor Day, the move 
will involve the engineering unit, among 
others. Relocation of the departments 
will not affect the company’s manv. 
facturing operations in Buffalo. 


Advanced degrees in electronics engi- 
neering at Stanford University are 
available to outstanding electrical engi- 
neering graduates on a_ work-study 
basis through the Honors Cooperative 
Program of Ampex Corp. and Stanford 
University. Participants in the program 
may obtain a graduate degree at Stan- 
ford while earning a living income as 
employees of Ampex Corp., manufac- 
turer of high performance magnetic 
tape recording machines. Ampex will 
pay students for a 40-hr week. con- 
tributing five of these hours toward 
class attendance, and will permit stu- 
dents to correlate work and_ class 
schedules. Students will pay regular 
Stanford University tuition. 


General Controls Co., Glendale. Calif, 
has purchased the assets of the Controls 
and Instrument Division of the Perfex 
Corp., Milwaukee. Wis. Addition of the 
Perfex line of oil burners, limit and 
other controls. electric water heater 
thermostats and combustion _ instru- 
ments is expected to aid substantially 
to the future growth of General Con- 
trols. 

For the present, General Controls 
will operate the newly acquired facili- 
ties as the Perfex Division. 


The Deutsch Co., Los Angeles, Calif. 
is now manufacturing and distributing 
the complete line of connectors for- 
merly manufactured by the Monowatt 
Division of General Electric. Deutsch re- 
cently purchased complete tooling for 
the AN connectors and engineering 
designs for several new types of con- 
nectors General Electric had under 
development at its Providence, R. L. 
plant. In addition to the standard AN 
line, The Deutsch Co. will produce an 
improved quick-disconnect connector, 
potted connectors, and a line of her- 
metically sealed connectors. 


An Automation Division for the de- 
sign and engineering of electro- mechan- 
ical assemblies has been established by 
the Radio Condenser Co., Camden 3, N. J. 
Consisting of design and other engi- 
neering specialists, the new group will 
design its own electromechanical as 
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Aluminum 








Copper 


NON-FERROUS 


WASHERS 


Another one-source service of Joliet. Now 
you can order non-ferrous washers—alumi- 
num, brass and copper from Joliet Wrought 
Washer Company. Also, of course, a com- 
plete line of special, standard, S.A.E., rivet- 
ing washers, machine screw washers, carbor- 
ized structural steel washers, malleable and 
lock washers. Special washers our specialty 
—Since 1914! 


JOLIET WROUGHT WASHER CO. » JOLIET, ILL. 


semblies to fit into customers’ automa. 
tion programs, and also, on the basis 
of such designs, determine how to bes 
make the company’s own production 
automatic. 


Jordan Electronic Manufacturing Co., 
Inc., Pasadena, Calif., long active jp 
the radiation monitoring field, has been 
acquired by Panellit, Inc., Chicago, 
Panellit is engaged in the manufacture 
of automatic controls and data reduc. 
tion information systems. The present 
plans call for accelerated research and 
development activities at Jordan in the 
field of industrial measurements, in ad. 
dition to its activities in nucleonics. 

Jordan Electronic will be operated 
as a wholly owned subsidiary of 
Panellit. 


Plans for a two million dollar elec. 
tronic computer laboratory to augment 
its Engineering Research Associates Divi- 
sion’s operations in St. Paul, Minn. have 
been announced by Remington Rand. 
The new 200,000 sq ft building will be 
devoted to research and light manu- 
facturing. 


Richard Brothers Division of Allied 
Products Corp. has completed a new 
stamping plant at Eaton Rapids. Mich., 
which will be operated in conjunction 
with the Richard Brothers Division die 
shops in Detroit and Hillsdale, Mich. 
The facility will specialize in short-run 
stampings and will round out the 
Corporation’s program to provide a 
complete service from experimental 
dies to finish stampings and assemblies, 
in addition to regular production dies. 


Facilities for manufacturing fraction- 
al-horsepower motors, dynamotors and 
inverters have been doubled at Motor- 
dyne, Inc., Monrovia, Calif. In the 
newly expanded plant, 22,000 sq ft will 
be used as productive area and 2000 
sq ft for research and development. 


A West Coast office at 8840 Olympic 
Blvd., Beverly Hills, Calif. has been 
established by W. L. Maxson Corp., New 
York. Maxson manufactures fire con- 
trol devices, computers, missile launch- 
ers and electronic devices. 


4 $13,000,000 brass mill is being 
constructed in Los Angeles County, 
Calif. by the American Brass Co., Water- 
bury, Conn. The new mill will be built 
for the production of copper and cop- 
per-base alloys, in the form of sheet, 
strip, rod, tubing and drawn copper 
products. Annual capacity is estimated 
at 30 million Ibs. Upon completion ot 
the plant, located in the Paramount 
district of Los Angeles, American Brass 
will have a total of 12 factories in the 
U. S. completed or under construction. 
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Here are paper applications 

vf e e » 

Mosinee helped develop for three industries — 

- Good tip: they may suggest new uses for you! 

: PRODUCTION : ; ; 

e Mosinee interleaving papers 

1. protect mirror-finish stainless 

e steel. The presence of any foreign ma- 

I- terials or surface imperfections would 
mar or scratch the metal’s highly pol- 
ished surface. Mosinee, through highly 

d developed chemical and quality con- 

Ww trols, produces these special papers with 

i the required uniform properties, 

n 

ie . 7 

: 4 Special Mosinee masking papers 

increase auto painting efficiency, 

1e reduce costs. These papers must have 
ss specific, controlled physical properties 
al including high density and absolute free- 

. dom from pin holes to prevent paint 

. penetration. Mosinee ‘know how’”’ 
helped develop papers for this special 

. application. 

id 

[- 

: HESE applications are typical of the many instances in which 

l ~ ° ° 

00 Mosinee paper experts have cooperated with industry to de- 

velop special analysis papers to perform specific jobs. If your work 
ic involves costly or troublesome packaging .. . protection . . . in- 

on sulation ... lamination . . . fabricating . . . or processing — a 

Z specialized Mosinee paper may provide the answer you've been 

h- looking for. 

For details on how to do the job better with papers by Mosinee, 
ng see your representative, or write — 

= MOSINEE PAPER MILLS COMPANY 

‘lt DEPT. EM ® MOSINEE, WISCONSIN 

)p- 

et. Flame-resistant paper by Mosinee 

er makes good insulation better — safer. ED ae 

ed In this case, Mosinee flame-resistant paper is 

of produced for the manufacture of home insula- [ be 

int tion bats. This exclusive Mosinee process may 

Ass also be used with many types of paper for Ye 

he other products and may suggest a solution to — epodeliet tn Industrial paper tecnslegy — 

mn. your problem. makes fibres work for industry 
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71.3% MORE 
[ELECTRIC 
STREN GTH with 


FOS. 








PAT. OFF 


ELECTRICAL TAPE 


rN 





Prove F.O.S. 
superiority 

with simple 
“Light Test’’ 


po 









Why does F.O.S. give your product greater’ 
protection — with less bulk? The difference 

is the F.0.S. adhesive compound — its com- 

position and our unique Strontium 90 

Isotopic method of applying it to the back-: 
ing. Result — a denser, more even, more; 
consistent adhesive coating with unusually high dielectric ratings ~» 
71.3% higher than leading competitive tape. Try it! 






Dielectric Volts 
Per Mil 


TAPES 


Leading competitive tape 


F.O.S. electrical tape 


WRITE FOR FREE SAMPLES—Prove the superiority of F.O.S. electrical tapes 
yourself. Hold competitive tape and F.O.S. up to a bright light, adhesive side 
toward you. Notice the smooth, consistent coating of F.O.S., free from 
pinpoints of light. Specify F.O.S.—it pays you in superior, dependable 
performance. Write now for free samples. 








F.0.S. INDUSTRIAL TAPE DIVISION 


THE SEAMLESS RUBBER COMPANY 
NEW HAVEN 3, CONN. 
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The newly formed Special Products 
Group at the Air Brake Division, Weg. 
inghouse Air Brake Co. will specialize 
on quality controlled manufactured. 
assembly and test of general industria] 
equipment and components, including 
precision gears, electronic chassis, and 
brass and aluminum castings. Facilities 
and capacities at the division plant jp 
Wilmerding. Pa. will be utilized anq 
supplemented as required. 


All operations of the Stevens Many- 
facturing Co., Inc., have trans- 
plant at Lexington, 
Ohio. Occupying 31,000 sq ft, the new 


been 
ferred to a new 


and enlarged plant will be devoted to 
the production of bimetal thermostats 
and switches. 


Integration of the Acragage Corp., 
Milford, Conn. with the Norden-Ketay 
Corp., New York. is part of the latter's 
expansion of its line of 
mechanical 


electro- 
components. 
The Acragage Corp., formerly Clapp 
Instrument, was formed in 1942 to de- 


systems and 


sign and manufacture 


pressure and 
vacuum gages. Its production activities 
will be integrated into existing Norden- 
Ketay plants. 







Reader Inquiry 


Facility 














Postcard return 





cards are pro- 
vided on page 237 as a conven- 


ience to the reader in obtaining— 


New Components and Materials 





Additional data from the sup- 


plier of any item reviewed. 





Literature for the Asking 
A copy of any manufacturer's 


publication reviewed. 





Feature Article Reprints 
Single copies of selected feature 


articles. 





Advertised Products 
More information on any prod- 


uct or service described. 
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the greater superiority of 
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What happens when you test a rectifier? You 
get an indication of forward and reverse current 
and power characteristics. But, the ultimate 
value of a selenium rectifier must be determined 
as a function of time plotted against electrical 
characteristics and environmental conditions. 

Adequate, long-lasting circuit control should 
be accomplished in the design stage, not by 
replacement every few hundred hours. 

On extended life tests Bradley vacuum proc- 
essed selenium rectifiers consistently outperform 
and outlast similarly rated rectifiers produced by 
other manufacturers using other processes. 


Write for a set of life test curves. They prove the superiority 
of Bradley Laboratories’ vacuum processed selenium rectifiers. 


THE BRADLEY METALLIC RECTIFIER 
MANUAL is today’s most comprehensive 
treatment of selenium and copper oxide 
rectifiers. Circuitry, applications, testing, 
construction, design considerations. $2.00 





VACUUM PROCESSED FOR PERFORMANCE AS RATED 


BRADLEY LABORATORIES, INC. 


168A Columbus Avenue, New Haven 11, Connecticut 


IELATIVE REVERSE LEAKAGE CURRENT LUI 


—— 


Wadley vacuum processed selenium rectifiers 
prith units produced by different processes by 
ther manufacturers 


fs test curves comparing reverse leakage of 








Ceramics 
i especially 


adapted to 
automatic 
assembly 
processes... 













Wisconsin Porcelain Com- 
pany’s manufacturing processes 
make it possible to obtain a great 
degree of accuracy on porcelain, 
refractory, steatite and filter body 
parts. 

The uniformity and toughness 
of Wisconsin ceramics give you 
a closer fit, faster assembly and 
reduced costs. 

If you are redesigning your 
product — our engineers can 
recommend the proper ceramic 
body for your needs. 

Send us a sample or blueprint 
and tell us your requirements. 
We will be glad to quote prices 
and delivery. 

Serving Electrical and Electronic 
Industries since 1919. 


WISCONSIN 
PORCELAIN (J) COMPANY 


115 Market St. 
Sun Prairie, Wisconsin 


Shock-absorbing bumpers cushion 
stroke, assure longer service life. 


Silicon steel laminations give high 
efficiency. 


Tempered steel spring absorbs vi- 
Te eee Me TSS al ama 
in alignment. 


Hardened beryllium-copper plun- 


CCM Mes eT 
Te 


Heavy Formvar insulated magnet 
wire on high flow point molded 
nylon bobbin. 


peaaccanarennnrenr em 


INDUSTRIAL 
SOLENOIDS 


Four to twenty pounds—push 
or pull. 


Stroke to one inch maximum. 
A. C. or D. C. models. 











i eieoarnd to meet your needs, — 
OMPANY 


DETROIT 20, (FERNDALE) MICHIGAN 


D 
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DESIGN TRENDS 


(Continued from page 146) 


eee 


the comparable cost of spot welding, 
A considerable time saving is accom. 
plished and the total time to complete 
a unit including handling, brushing and 
welding is about 10 sec. Because of the 
success achieved with this process addi. 
tional applications are being consid. 
ered. These include the substitution of 
cold welding for brazing in a stud fast. 
ening operation and the use of cold 
welding instead of soldering for joining 
conductors. The process is particularly 
suitable when electrical welding equip. 
ment is not available. O00 


Linear Ball Bushings 
Produce Smooth Motion 


ONE OF THE PRINCIPAL PROBLEMS in- 
volved in the design of the Megascope 
Projection Reader illustrated, was the 
fact that the optical system greatly 
magnifies unevenness of motion as well 
as size. Because a slight motion by the 
operator produces a large movement 





of the projected image, the transparent 
table had to move in any direction in 
the horizontal plane smoothly and with 
little effort. This unique projection 
reader was designed for people with 
seriously impaired vision by Erban 
Products, Inc., Flushing, N. Y., for the 
American Foundation for the Blind. 
The unit magnifies normal size print 
and projects it on a large screen with 
either 12 or 25 magnifications. 

The smooth movement problem was 
solved by supporting the table on ten 
Thomson Ball Bushings (Linear ball 
bearings) mounted on two _ pairs of 
parallel 1% in. guide rods in the same 
plane at 90 deg. The low friction of 
the bushings permits the reader to 
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plastic lamp 
socket 


SEALS OUT 
MOISTURE 
and DUST 


United-Carr’s in-plant plastic 
molding facilities permit 
complete control of quality and 
performance in the manufac- 
ture of devices in which metal 
and plastics are combined. 
This enables United-Carr to 






















. offer truly comprehensive and 
POLYETHYLENE SKIRT is flexible . . . seals reliable service on custom- 
against mounting surface and wire lead, pro- 
viding-a complete dust and moisture seal. designed fasteners and self- 
SNAP-IN MOUNTING PRONGS are shaped fastening electrical devices. For 
for easy push-in entry into mounting hole and further information . . . sizes, 
snap outward to lock socket securely in place. 

Prongs are firmly anchored in plastic skirt. prices, etc., contact your near- 

a AUTOMATIC GROUNDING of socket is pro- est United-Carr representative 

in vided by positive contact between mounting or write us direct. 

vith prongs and mounting surface. 

ion 

- available with springs and washers preassembled 

a 

the 

ner UNITED-CARR 

- FASTENER CORPORATION 

vith 

31 Ames Street, Cambridge 42, Massachusetts 
was 

2 MAKERS OF FASTENERS 

of 

ime 





of 
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WILL HELP YOU SIMPLIFY 
REMOTE SELECTION of CIRCUITS! 





A few examples of standard Model, Ledex relays. Use the 
” squares in the background to estimate size of the relays. 


Ledex Relays are available to perform 
a variety of switching jobs... 


STEPPING ...COUNTING... ADDING 
AND/OR SUBTRACTING ...PROGRAMING... 
CIRCUIT SELECTING...and HOMING. 






SEND US, ON YOUR LETTERHEAD, THE 

DETAILS OF YOUR SWITCHING REQUIRE- 
MENTS AND LET LEDEX ENGINEERS 
WORK WITH YOU TO DETERMINE 
IF LEDEX RELAYS ARE THE ANSWER. 








123 WEBSTER STREET, DAYTON 2, OHIO 
, KITCHENER, ONTARIO 








IN CANADA. MARSLAND ENGINEERING LTD 








move the table with a light touc 


h on 
the U-shaped control handle. 


Use of 
the linear ball bearings also eliminates 


the need for the pe riodic lubric ‘ation 
required by sliding bearings which 
could prove difficult for people with 


poor vision. 000 


Investment Casting Reduces 
Production Costs 


REDUCED PRODUCTION Costs, amounting 
to approximately 86 per cent, "wt 
been realized by the Stratos Division, 
Fairchild Engine & Airplane Corpora. 
tion, New York. in the production of a 
cam used in an aircraft airconditioning 
system valve. Originally the cam con. 
sisted of a riveted two-piece assembly 





as shown. The cam disk was machined 
from 4140 steel bar stock and hardened 
to Rockwell 50 C. The hub was of hard 
brass turned from bar stock and the 
bore breached. 

\ high percentage of the costs in- 
volved resulted from the machining 
required and the riveting operation. 
Considerable savings are now realized 
by producing the part by the invest- 
ment casting process. The cam and hub 
are cast in one piece from 4140 steel 
and the cam surface area harde ned as 
betore. 


Stainless Surface Alloy Finish 
for Ferrous Metals 


A NEw process that diffuses chromium 
into ferrous metals and forms a stain- 
less surface alloy to depths from 0.001 
to 0.008 in. and more, without caus- 
ing dimensional changes, has been de- 
veloped by Alloy Surfaces Company, 
1115 N. 38th Street, Philadelphia 4. 
The process permits metals to resist 
severe atmospheric, water and chemical 
corrosion: resists thermal oxidation at 
temperatures to 1700 F; and _ resists 
wear and abrasion under difficult con- 
ditions. It is claimed that the surface 
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Waldes Truarc Rings Permit Better and More Economical 


Viewlex’s Change-O-Matic 


Viewlex, Inc., L.1.C.,N.Y. solves a variety of fastening prob- 
lems in their new model Change-O-Matic automatic slide 
changer. Assembly time is speeded, parts eliminated, rejects 
lowered, and compact, economical product design achieved. 


Actuating Plate 
and Pawl Assembly 





\e J 

Three types of Waldes Truarc Retaining Rings aP&used 
assembly. One circular self-locking ring (Series 5108) ref&j 
pawl return spring. One external E-ring (Series 5133) r@ 
tains roller used to prevent gear motion during transport 
cycle. One crescent ring (Series 5103) retains pawl which 
indexes gear. Second crescent ring retains sub-assembly. 
Truarc Rings speed assembly, cut rejects, eliminate parts. 





Whatever you make, there’s a Waldes Truarc Retaining Ring de- 
signed to improve your product... to save you material, machining 
and labor costs. They‘re quick and easy to assemble and disas- 
semble, and they do a better job of holding parts together. Truarc 
rings are precision engineered and precision made, quality con- 
trolled from raw material to finished ring. 


36 functionally different types. . 


/ 


.as many as 97 different sizes 


For precision internal grooving and undercutting . 


WALDES 


\pemeente 





oy pa a 


RETAINING RINGS 





Send for new catalog supplement 


- TROARC 


' Design—Fewer Parts, Faster Assembly, Minimal Rejects! 


Connecting Arm Assembly 


Use of one Waldes Truarc Ring (Series 5100) eliminates time- 
consuming riveting over the flange, retains and holds the 
connecting knob captive. A compact, neat design is made 
possible, rejects caused by poor riveting eliminated. 


Dentent Lever Assembly 


Truare E-ring (Series 5133) eliminates use of tapped 
hole and shoulder screw, retains roller which prevents 
over-travel of gear. Assembly is rapid. 


within a type...5 metal specifications and 14 different finishes. 
Truarc rings are available from 90 stocking points throughout the 
U. S. A. and Canada. 

More than 30 engineering-minded factory representatives and 700 
field men are uvailable to you on call. Send us your blueprints 
today...let our Truarc engineers help you solve design, assembly 
and production problems... without obligation. 


. .Waldes Truarc Grooving Tool! 


Waldes Kohinoor, Inc., 47-16 Austel Place, L. 1. €.1, N.Y. 

Please send the new supplement No. 1 which 

brings Truarc Catalog RR 9-52 up to date. 
(Please print) 


PN conceit te 
PA ai ising ek ene es lamngeenieda gape ene 
COMIDOING oe ee 
Busimess Address .i....ccccose ccscssoesemeee See 
Cat: pilsag ca ee Zone... Stee 
t EM067 


(RR ee ce Se ce at ee eee ce emer one eee 


hee cane umm emme cums Game umm cums emus come ems 


WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U.S. Patents: 2,382,948; 2,411,426; 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081; 
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787, and other U.S. Patents pending. Equal patent protection established in foreign countries, 
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SUPER A.C. SWITCHES 
Designed for extra long life on HEAVY 
DUTY service. Rated 15 and 20 
Amperes, 120 Volts A.C., 277 Volts A.C. 
Can be used at full rated capacity on 
fluorescent and incandescent loads—up 
to 277 Volts at 80% of current rating of 
switch on motor loads. 


P & S TURNLOK, LINE 


Sturdily constructed — Designed for 
quick, easy wiring — Ampere rating 
plainly visible on modern face design of 
receptacles. Connectors, receptacles and 
caps available in 10 and 20 Amperes— 
2, 3 and 4-wire types. 






















P&S 
POLARIZED DEVICES 


Built sturdier with extra thick bodies 
and extra heavy metal parts—to with- 
’ stand rough usage over a long period of 
time. Designed for wiring ease. A com- 
plete line of 10 and 20 Amperes, 2, 3 and 
4-wire connectors, receptacles and caps. 


These are just a part of the P&S 
Line. Send for Catalog No. 49 for com- 
plete information. If you have a special 
requirement for electrical wiring de- 
vices, write us. Let our sixty years of 
experience in the design and manufac- 
ture of electrical products help you. 


PASS & SEYMOUR, INC. 
SYRACUSE 9, NEW YORK 


Dept. EM 


71 Murray St., New York 7, N. Y. 


1229 W. Washington Blvd., Chicago 7, Ill. 
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will not chip, crack, peel or gall when 
the processed product is bent 180 deg, 
stretched or twisted. 

Products can be welded before or 
after the diffusion process. To weld 
before processing, mild steel welding 
procedures must be used; to weld after 
processing, stainless steel welding pro. 
cedures are used. In addition, products 
can be brazed, are welded and spot 
welded. Mild steel welding procedures 
are used for spot welding after proc. 
essing. 

The process is said to make available 
parts and assemblies with resistance 
properties comparable to those of stain. 
less steel and at less cost. \pplications 
are foreseen wherever the advantages 
of stainless steel are required on metal 
products including nuts, bolts, washers, 
clamps, wire specialties, tools, dies. 
food processing equipment, petroleum 
equipment, aviation products and auto- 
motive parts. Castings of specification 
gray iron, malleable iron and Meeha- 
nite can also be treated. O00 


Nose Spinner Used in 
Impeller Design 


INCORPORATION of a nose spinner in the 
impeller design of an axial blower is 
claimed to provide more effective blade 
area with a resultant reduction in noise 
and a considerable increase in air flow. 
\ cutaway one piece housing design 
contributes to increased air flow and 
longer life. Air Equipment Company 
of 2248 East 37th Street, Los Angeles, 
is currently manufacturing these blow- 
ers for military use. 

The small overall size is achieved by 
using miniature motors developed spe- 
cifically for aircraft and guided missiles 





where weight and space are limited. 
However, the small size can be used 
to advantage in industrial applications. 
The blower body is 2 in. in diam by 
3 in. long and produces 60 cfm of free 
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~oe NATURALLY ... 

the best insulation is 
MICA 

Nature’s never-failing 


indispensable dielectric. 













ome 
a \S 
2 ...and NATURALLY... 

this insulating power, and resistance to heat, 

cold, moisture, oil and friction, must be per- 


fected for efficient, economical use, uniform- 


ity and precision... 





| 3... so NATURALLY... 
ge) the world looks to 


MACALLEN MICA 


. which develops and guarantees these 
PLUS qualities for superior, dependable 
uses of Mica in electrical and industrial 
insulation. 










i 


when you think of MICA . . think of MACALLEN 


MACALLEN MICA 


ALL FORMS @ ALL QUANTITIES @ ALL DEPENDABLE 


BAY ROAD, NEWMARKET, NEW HAMPSHIRE CHICAGO: 565 W. WASHINGTON BOULEVARD @ CLEVELAND: 1231 SUPERIOR AVENUE ee 
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IF YOUR NEED IS TO GET ELECTRIC 
CURRENT FROM A STATIONARY WIRE 
TO A ROTATING OBJECT, THERE’S NO 
ONE WHO CAN DO IT BETTER THAN 
PMI 


From miniature one circuit slip ring assem- 
blies to giant 8-foot complete installations, 
PMI can produce electro-mechanical de- 
vices to meet your most exact requirements. 





PROJECT 13E270 
S.R.A. for ground-to-air radar. Customer: 
Goodyear Aircraft Corp. Rings carry 208 
volts RMS 60 cycle. Circuits withstand 
2,500 volts RMS 60 cycle. Adjacent ring 
cross talk at 30 mc is 60 DB. 80 Circuits. 


P M INDUSTRIES, INC. 


272 FAIRFIELD AVENUE. 
STAMFORD, CONNECTICUT 


air at less than 1 amp. The blower 
motor is powered by either d-c or 400 
cycle a-c power and complies with all 
military specifications. Radio noise filt- 


ers can be supplied. 2900 


Portable Radio Uses Steel 
Case, Handle Aerial 


One OF THE FIRST all-steel portable 
radios on the market is the new Moto- 
rola line released in March in three 
models. one of which is pictured. The 
steel cabinets are sealed with a wash- 
able. scuff- and stain-proof pyroxylin 
fabric covering similar to that used for 
automobile seat covers. A number of 
patterns and textures are available. In 
the Caribbean model, a leather grain 
effect is obtained. Brass flanges seal 
down edges of the fabric around the 
openings of the case. 





Motorola Caribbean Model portable radio 
in steel case with plastic-impregnated 
textile bonded finish. 


Steel was used instead of molded 
plastics to provide greater resistance 
to shock. Motorola states that the one 
tvpe of truly high-impact plastic is 
rubberized and inflammable. Another 
advantage cited for a metal case is its 
ability to act as an electrostatic shield. 

The antenna handle is a tricky inno- 
vation on a portable. The entire case 
could readily be turned for optimum 
signal strength, but the designers con- 
sidered the noisy beach scene, with the 
speaker against the listener’s ear. Here 
it would be an advantage to be able 
to turn the antenna for directional 
boosting. Inside the metal-reinforced 
plastics handle is a ferrite antenna bar, 
said to be about three times the length 
normally supplied with portables. When 
the radio is not in use, the handle 
locks in carrying position. 

The tubes, five in all, are mounted 
upside down on an etched copper 
circuit board located under the handle. 
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the effect of 
variables such as cutting 
fivid, toe! geometry, speed 
and feeds, and tool material 
are measured end recorded, 
using o dynamometer and 
Sanborn twe-channel System. 
Such records for various lathe 





: RECORDING 
Ta ie input and response of ’ 
SYSTEMS 


their Valve Positioner, a pneumatic instrument 
prove their 














widely used on diaphragm top- work valves 
and power cylinders, are recorded on a San- 
born two-channel System. impulses from a 
pneumatic sine wave generator, of frequencies 
as high as 20 cps, are fed through o transducer 
to one channel, with valve stem response re- 
corded by the second channel from a strain 
gage pickup. 





At Edwards Air Force Base, California, this 
U. S. Air Force telemetering van received and 
recorded information transmitted from various 
pickups and transducers in the new delta wing 
Convair YF-102A during flight. Photos of van 
interior show eight Sanborn four-channel re- 
cording systems in rear, and close-up of four 
of the systems. Thus equipped, the van could 
receive data which would affect the design ond 
performance of the YF-102A, a faster-than- 
sound, all-weather interceptor built by the Con- 
vair Division of General Dynamics Corporation. 





we - CATALOG AND TECHNICAL DATA 
os AVAILABLE ON REQUEST 


hese typical two- to 32-chan- 
nel applications of Sanborn 
oscillographic recording sys- 
tems give an indication of the 
tremendous scope of this versa- 
tile equipment. Elsewhere, San- 


Flexibility of Sanborn de- 
sign permits interchangeable 
amplifiers and preamplifiers to 
meet individual recording re- 
quirements with greater over-all 
efficiency and economy. Other 







ro vad 


VQ@w 


a 


SANBORN 


or born 1-, 2-, 4-, 6-and 8-channel Sanborn features include inkless ? : c © PANY 
eth systems and components are recording in true rectangular : . 
hen used in meteorological research coordinates, high torque galva- ~ a! 
dle ... quality control programs... nometer movement, time and 

instrument and machinery field code marking, and numerous INDUSTRIAL DIVISION 
ted testing. chart speeds. CAMBRIDGE 39, MASS. 
per 
dle. 
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To build a better flyback UCU eee 


start with a 


Resinite 
flyback transformer coil forms are fabricated from select 


materials and resin impregnated by a special process to provide 


optimum dielectric characteristics. 


In volume resistivity ... low power factor . . . resistance 
to voltage break down ...excellent thermal properties... and 
low moisture absorption .. . Resinite outperforms all 


other resinated products. 


Resinite flyback transformer coils are available in 
any size or shape and are notched to your specification. 


Delivery is prompt in any quantity. 


Request full information and samples 


RESINITE <orronarton 


Sales Representatives in: 











New England: Framingham, Massachusetts, Trinity 3-709! 

Metropolitan New York, New Jersey: Jersey City, New Jersey, Journal Square 4-3574 
Upstate New York: Syracuse, New York, Syracuse 4-214! 

Northern Ohio, Western Pennsylvania: Cleveland, Ohio, Atlantic 1-1060 

Indiana, Southern Ohio: Logansport, Indiana, Logansport 2555 

Missouri, Southern Illinois, lowa: St. Louis, Missouri, Sterling 2318 

Maryland: Baltimore, Maryland, Plaza 2-3211 

Philadelphia, Camden: Philadelphia, Pa., Chestnut Hill 8-0282 

California: Pasadena, California, Sycamore 8-3919 


Canada: Montreal, Quebec, Canada, Walnut 0337 


PRECISION PAPER TUBE COMPANY 


2035B W. CHARLESTON ST. «© CHICAGO 47, ILLINOIS 
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Set can be battery operated or plugged 
into either an a-c or a Eo outlet, To 
provide longer life the “A” battery jg 
7% volts instead of the ll 4 volts, 
“B” battery is 90 volts. Batteries fit jn 
welded connections in the case and are 
quickly removable. 000 


Tape Recorder Operates in 
Brief Case 


A BATTERY-OPERATED tape recorder 
camouflaged in an average size leather 
brief case was designed by Amplifier 
Corp. of America, New York 13. The 
recorder may be operated while it is 
carried or set down with a_ built-in 
microphone picking up conversations 
at a distance depending on local noise 
conditions, and in quiet locations this 
may be as much as 100 ft. An incon- 
spicuous combination slide-lock and 
switch turns it on and off. 

A 5-in. reel contains sufficient mag- 
netic tape for continuous recording of 
14% hr at 1-7% in. per second. A total 
recording time of 3 hr is obtained by 
dual track recording. Tape speed is 
held constant by a flyball governor on 
the drive motor which operates from 
five mercury batteries. A full reel of 





WORLD’S SMALLEST TUBE by Superior 
Tube Company has an OD of 0.0014 in. 
and an ID of 0.0005 in. It was drawn 
from seamless nickel tubing having an 
original diameter of 2 in. A total of #& 
drawing operations with many intermediate 
controlled atmosphere annealing operations 
were necessary. Precision diamond dies 
were used on the last stages. Superior 
says there is no commercial use for this 
tubing so far. 
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Mighty midget “tunes up” for major performance 


This miniaturized CST-50 variable ce- 
ramic capacitor outperforms capacitors 
several times larger. C.T.C.’s unique de- 
sign includes a tunable element which vir- 
tually eliminates losses due to air dielectric. 
This results in wide minimum to maximum 
capacity range of 1.5 to 12 MMFD. 

This tuning sleeve is at ground potential 
and can be locked firmly to eliminate un- 
desirable capacity change. Each CST-50 is 
provided with a ring terminal with two 
soldering spaces. 

This is but one of a versatile family of 
C.T.C. ceramic capacitors of this type, 
built to C.T.C.’s quality control production 
standards for guaranteed performance. 

All C.T.C. components — standard or 
custom — are subject to this precision 
manufacture. Other C.T.C. components 
include coil forms, coils, terminal boards, 
terminals, diode clips, insulated terminals 
and hardware. C.T.C. engineers are glad 
to consult on your component problem. 
Write now for sample specifications and 
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prices to Sales Engineering Department, 
Cambridge Thermionic Corporation, 453 
Concord Ave., Cambridge 38, Mass. On 
West Coast, contact E. V. Roberts, 5068 
West Washington Blvd., Los Angeles 16 
or 988 Market St., San Francisco, Calif. 


C.T.C. Capacitor Data: Metallized ceramic forms. 
CST-50, in range 1.5 to 12.5 MMFDs. 
CST-6, in range 0.5 to 4.5 MMFDs. 

CS6-6, in range 1 to 8 MMFDs. 
CS6-50, in range 3 to 25 MMFDs. 


CST-50-D, a differential capacitor with the top half 
in range 1.5 to 10 MMFDs and lower half in 
range 5 to 10 MMFDs. 


CAMBRIDGE THERMIONIC CORPORATION 


makers of guaranteed electronic components, 
custom or standard 





UNIQUE SENSITIVE RELAY 


incredibly small, 
lightweight and 
adjustable! RO sie 


ADVANCE “ Writ 








Tape recorder contained in brief case js 
used for inconspicuous recording. 


Here for the first time is a sensitive 
relay only 1-7/32”x 1-1/8"x 1-1/4"... weighing 


only 1-1/2 ounces, and adjustable over a 


tape may be fully rewound in less than 
two minutes. The amplifier is powered 
independently of the motor with a set 
; ; ; of dry cell batteries which provide for 
wide range. You get much more latitude with 100 operating hours. 000 


this relay in designing for tiny areas. 


The Advance “SO” is set at the factory 
to operate on 10 milliwatts. User can adjust 


it down to 2 milliwatts, or any desired 


Compact Power Inverter 


NEED FOR A POWER SUPPLY for operat- 
ing standard a-c shavers in automo- 
biles and trucks has led to the devel- 
opment of the small packaged ATR 
Shav-Pak pictured. Designed for oper- 
ation from either 6- or 12-volt storage 


pick-up or drop-out, by means of fine screw 
contacts. A balanced armature provides 
extremely sensitive operation. The unit is highly 
efficient, ruggedly built, and offers excellent 


shock and vibration-resistant characteristics. 


: batteries. it will provide 115. volt 
Contact arrangement is SPDT. I pea 


Coil resistances: 4000, 6500 and 10,000 
ohms. Life expectancy: 250,000 


a-c through an ATR vibrator inverter 


operations. Available in open types... 
dust-tight or hermetically sealed 
enclosures. Now in quantity production, el 
Advance “SO” relays are priced 


amazingly low. Write for literature. 


| | | . | 
Coil Pick Up | Pick Up | Drop Out! Drop Our | _ Max. Coil Contact 
Resistance | Voltoge | Current Volt c t vane rer (Overvaves G 
esis ge | n | Voltage vrrent \Continvous Duty | ap 


4000 | 6.4V /11.6 MA| 3.2V | .8MA 110V | 
| 
6500 | 8.1V |1.25MA| 39V1.6MA| 140V. | .0015 





0015 | .002/.003 











| 
| | .002/.003 
| | | | | { the plug-i in é 
0 » plug-in type, housed in a 4 x 
nee) 0 V1! Mal > v DMA | 75V 0015 | 002/.003 25g x 2%4 in. steel case with hammer- 


loid finish. Cord and plug is provided 
to engage cigarette lighter receptacle 
on the automobile dash. The unit will 
handle shavers and other devices like 
timing motors up to 15 watts. Fuse 


ADVANCE ELECTRIC 
AND RELAY CO. pet spied. ‘There sm 


2435 N. NAOMI STREET, BURBANK, CALIF. ference. Made by American Televi- 
AN ELGIN NATIONAL WATCH COMPANY AFFILIATE sion & Radio Co., St. Paul, Minn. 


protection is provided. There is no 
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Low-cost, easy-to-form 


Beryidur’ makes expander 


spring that requires 


This finger spring is a U packing 
expander which maintains a seal at 0-5 
pounds in the cylinder of a_ hoist.* 
What are the characteristics demanded 
in an application of this kind? First, 
corrosion resistance. “‘Beryldur,” like 
all beryllium copper alloys, is highly 
corrosion resistant. Second, uniform 
spring pressure. If the expander is too 
loose, the packing will leak oil and 
water. If it is too tight, it will prevent 
the plunger from moving freely. It is 
enough to say on this point that this 
“Beryldur’ expander never needs field 
adjustment. 


Finally, formability is all-important. 
The 130° bends parallel to the rolling 





direction around a 6.” radius could 
cause trouble—but in “‘Beryldur,” grain 
direction is uniform and blanking is 
no problem. The expander was origi- 
nally made of 12 6-in. sections riveted 
together; now it is made of two strips 
of mill-hardened ‘“‘Beryldur.”’ 


The properties of ‘“‘Beryldur’’ are 
midway between those of high-strength 
and high-conductivity “‘Berylco”’ Beryl- 
lium Copper alloys. ““Beryldur” there- 
fore has a higher tensile strength than 
brass or bronze, plus high fatigue 
strength, great resistance to wear, and 
good electrical conductivity. For sample 
material or engineering help, call or 
write any of the offices listed below. 


* Made by Globe Hoist Co., Des Moines, lowa, Philadelphia, Pa. 





“BERYLDUR” EXPANDER is pushed down over 
plunger, then U packing is forced over the expander. 


FURTHER INFORMATION 
about “Beryldur” is contained in 
this 4-page folder. Send for your 
free copy today. 
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THE BERYLLIUM CORPORATION 


DEPT. S5F * READING 5, PENNA. 


New York © Springfield, Mass. ¢ Rochester, N.Y. © Philadelphia © Pittsburgh e Cleveland * Dayton © Detroit * Chicago * Minneapolis * Houston © San Francisco * Los Angeles 
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Representatives in principal world-trade centers 
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BALLS: 


MADE OF STEEL, 
BRASS, BRONZE, MONEL- 
METAL, STAINLESS STEEL 





HOOVER 


The Aristocrat of 
Bearin gs 





BALL BEARINGS: 


AMERICA’S ONLY 
BALL BEARING WITH 
HONED RACEWAYS 


HOOVER BALL 
AND BEARING COMPANY 
ANN ARBOR, MICHIGAN 
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Abstract and Comment 





New Development 


ADOLPH J. LENA 

Associate Director of Research 
JOHN S. THORPE 

Sales Development and 
Engineering 
ALLEGHENY 


Service Department 


LupLum STEEL Corp. 


\ SIGNIFICANT DEVELOPMENT in stainless 
steels within the last decade has been 
the appearance of the group of steels 
commonly called age-hardening or pre- 
cipitation-hardening steels. Their object 
is to fill the need for a steel that is, 
in an initial condition, soft and ductile. 
readily fabricated, and then hardenable 
by heat treatment at a temperature low 
enough to prevent excessive scaling and 
distortion. In addition, the hardened 
steel should have high impact strength 
at low temperatures as well as good 
corrosion resistance. 
These requirements 
achieved in 


have been 
chromium-nickel- 
molybdenum stainless steel designated 
as Allegheny Metal 350 (0.08% C., 
0.60% Mn, 0.40% Si, 17.0% Cr, 4.2% 
Cr, 4.2% Ni, 2.75% Mo). AM-350 has 


properties similar to those of the au- 


a new 


stenitic stainless steels when in the 
annealed condition. but unlike them. 
can be hardened by heat treatment. 


Although the actual heat treatment is 
somewhat different, the mechanism of 
hardening AM-350 is identical with 
that of the hardenable stainless steels. 
in that both depend on the formation of 
martensite from austenite to effect hard- 
ening. Thus. this new alloy combines 
some of the desirable forming proper- 


in Stainless Steel 


ties of the austenitic grades with the 
high hardness and strength properties 
of the hardenable grades. 

Hardening by Sub-Zero Cooling and 
Tempering. After annealing in a man. 
ner similar to standard austenitic steels. 
AM-350 can be hardened by either 
of two separate methods. Because the 
transformation temperature is below 
room temperature, AM-350 can be hard- 
ened by sub-zero cooling or freezing, 
This is done by cooling to a temperature 
of —80 F to —100 F. For maximum 
strength and ductility, the sub-zero 
hardening treatment must be followed 
by a one to two hour tempering treat- 
ment in the range of 750 F to 900 F. 
Because of the low temperatures in- 
volved scaling is not a problem, and 
only slight discoloration occurs as a 
result of the 750 F temper. 

Hardening by Double-Aging. An al. 
ternative method of hardening involves 
a two precipitation-hardening 
heat treatment called double-aging. The 
first stage, a one to two hour treatment 
at 1300 F to 1400 F, results in the 
precipitation of chromium carbides. 
This alters the austenite so that it trans- 
forms to martensite on cooling to room 
temperature. Further increase in hard- 
ness and strength is obtained by a 
second treatment of one to two hours at 
800 F to 900 F. 

Mechanical Properties. 


stage 


The mechan- 
ical properties of a typical heat of 
\M-350 are shown in the accompanying 
table. In the annealed condition the 
metal is relatively soft and ductile and 





Properties* of Allegheny Metal 350 


Yield 
Hard- strength 
Condition ness psi 
Annealed 93 Rb 14,900 


Sub-zero cooled 13 Re 118,000 
Sub-zero cooled 

and tempered A? | 
Double-aged 38 I 


XX 147 , 700 
ic 142,700 


*All data obtained on sheet material 
from bars hardened to a comparable hardness 


a 


Charpy 
V-notch 
impact 


Stress to 
rupture 


Klon- strength in 
gation (ft-lb) 1000 hr 
Tensile in at 
strength 2 in., | Room 10 900 F. 
psi % temp kK psi 
163 , 700 29 110 
200,000 10.0 55 
193 , 200 13.5 51 36 92,000 
171,500 25 23 15 86 , 000 


with the exception of impact strength, which was obtained 
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Heavy, felted asbestos walls are applied over and under the varnished cambric 
tapes... then thoroughly impregnated . .. then the impregnated asbestos is com- 
pressed to a dense, homogeneous wall that ensures long cable life. 


These Flexible Felted Asbestos Walls in Rockbestos A.V.C.° 
Motor Lead and Apparatus Cables... 


keep your equipment operating dependably 









The dense, felted thoroughly-impregnated with selected compounds asbestos 
walls are the reason why Rockbestos A.V.C. Motor Lead and Apparatus 
Cables give such outstanding service in all types of equipment . . . will add 
dependability and longer life to your products. 





Us 
E ROCKBESTo< Fo 
- Motor leads R: 


. * Tra 
These homogenous “seamless flexible asbestos walls” seal the varnished nsformers 


cambric from air and moisture . . . provide long-lasting protection against * Resistors 
conductor-heating overloads and high ambient temperatures. They add © Ho; 

; ; , Olsts 
strength against damage from flexing. And because these cables won't dry 
out with heat or age, won't rot or bloom from contact with oil or grease, and * Cranes 


won't burn or carry flame, they give you wire “performance protection” — 
that will help your equipment give the type of dependable operation for 


—— 

action Gnd Mill Mot 
Ors 

which it was designed. 


* Wiring to 
Mot 
To find out more about Rockbestos trouble-free Motor Lead and Apparatus _ 


Cables, write or call the Branch Office nearest you. 






& 


ROCKBESTOS pPrRopwucTS CORP. 


NEW HAVEN 4, CONNECTICUT 


NEW YORK « CLEVELAND «© DETROIT » CHICAGO « PITTSBURGH « ST.LOUIS ¢ LOS ANGELES * NEW ORLEANS ¢ OAKLAND, CALIFORNIA 
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is capable of being fabricated by ¢, 
ventional methods. Hardness js * 
creased to Rockwell C 40 or greater 
by sub-zero cooling. Tempering for two 
hours at 750 F has little effect on hard. 
ness. but an increase in yield strength 
of more than 25 per cent with a cop. 
comitant increase in ductility js gb. 
tained. 


n- 


Although yield strengths in excess of 
140,000 psi are obtained by double-ag. 
ing, the properties are in general some. 
what inferior to those obtained by sub, 
zero cooling and tempering. The lower 
ductility of the double-aged sample js 
a direct consequence of the carbide 
precipitation required in double-aging, 

\s indicated, the impact strengths 
obtained by double-aging are lower. 
however, they are still higher than 
ordinarily expected of precipitation. 
hardening alloys. The stress to rupture 
test is also indicative of high strength 
at elevated temperatures and the metal’s 
resistance to softening by tempering. 

Corrosion Resistance. The Maximum 
resistance of AM-350 to attack by boil- 
ing 65 per cent nitric acid is obtained 

















Versatility and engineering know-how go 


hand in hand at Paramount. when in the sub-zero cooled condition 
We have specialized in meeting die without tempering. Because of the car- 
casting needs for the Electrical Manufac- bide precipitation that occurs during 


double-aging, the corrosion resistance 
in all media is poorer in the double-aged 
condition than when sub-zero cooled and 


turing Industry for many years. 
Whatever your die casting needs, Para- 


mount’s complete service will meet your tempered. 

requirements..By complete we mean (1) Resistance of the metal to pitting 
Design experience with all types of cast- type attack in a 20 per cent sodium 
ings—large or small, simple or complex; chloride salt spray test is excellent. 


Samples of AM-350 hardened in both 
manners have passed a 3000-hr stress 
corrosion test in a 20 per cent salt spray 


(2) Tooling ingenuity; (3) Modern pro- 
duction facilities both for casting and 


machining. and a l-hr test in a 0.1 per cent 
selenium dioxide 1:1 hydrochloric acid 
PARAMOUNT DIE CASTING CO. solution. 


bs heeate %. tndlane Applications. One of the most im- 
portant prospective uses for the alloy 
is in aircraft construction. Because of 
the fact that machining can be accom- 
plished in the ductile condition, AM- 
350 has an advantage over the cold- 
rolled chromium-nickel alloys which are 
machined with comparative difficulty. 
In addition, because the high strength 





Write for of AM-350 is obtained by heat treat- 
brochure ment rather than cold working, the 
detailing properties in longitudinal and _trans- 
Paramount 


verse directions more closely approach 
each other. Consequently, it should be 
possible to use a single strength value 
in stress calculations, regardless of the 


facilities 


direction or nature of the applied loads. - 

Other suggested applications for the 4 

a alloy include diaphragms, flat and | 

2 coiled springs, piston rings, pump i 

Company ‘ | parts and instrument parts. AM-350 Ww 
* - bridges the gap between the hardenable " 

: straight chromium steels and the chro- ile 





: mium-nickel austenitic steels and with 
ALUMINU e MAGNESIUM ee — ZINC | 


the versatility of fabrication procedures 





| and properties possible many new ap- 
plications should be found. O O O 





; LIC TURING 
306 ELECTRICAL MANUFACT 





|. 
d 
n 
T- 
g 
e 
od 
d 


— 


portrait of 


ae 


f 


VAYMOWY 0 | LZ) VLSI, Ye 


New NEMA Frame Sizes 


onger is it necessary for the designer to compromise motor 
tor performance to meet size and weight limitations! 


, Lima has in production all ratings in new NEMA frame 


182, 184, 213 and 215—with the 254U through 326 frames 
wing on an accelerated schedule. 


ur application requires greater efficiency in a smaller size 
‘less weight, better protection and longer service-free life... 


THE LIMA ELECTRIC MOTOR COMPANY, 4779 Findlay Road 


then these new Lima Motors have been designed for you! Get de- 
tailed information from your Lima Representative now. If he is 
not already calling on you, his name and address will be found 
in the following Trade Directories: Thomas’ Register, Mac Rae’s 
Blue Book, or Conover-Mast Purchasing Directory. 


Of course, the former NEMA frame sizes 66 to 505 (14 to 150 


H.P.), incorporating the latest advances in motor design, will 
remain in production, 


Lima, Ohio 


Representation throughout the U. S., Canada and abroad 


FIRST...FOR MOTORS... DRIVES...SPEED REDUCERS 

















Multiple Reprint on 


Printed Circuits 


Ix a continuing program, the editors of ELEcrricaL MANU- 
FACTURING, have been regularly reporting developments in the 
miniaturization and unitization of electronic equipment. Special 
attention has been given to printed circuits and associated tech- 
niques, both from the standpoint of parts design, application, 
and advanced fabrication and assembly methods, including au- 
tomatic production. 


A selection of 14 of these articles has been brought together 
in a 72-page booklet, Multiple Reprint No. 8, “Printed Cir- 
cuits.” Booklet is 8% x 11 in., and includes each article in 
complete form with all original illustrations, schematics and 
diagrams. Subjects include: 


Elements of Radio Circuits Printed on Ceramic Plates, April 1946, page 
188. Report of initial development of printed circuit components for 
proximity fuses; conductors formed of silver paste applied by silk screen 
on steatite plates and fired; resistors are sala suspensions sprayed or 
painted. 

Standardized Stamped Wiring for Low-Power Circuits, July 1947, page 98. 
Grids of strap copper on two sides of insulating sheet connected by 


eyelets as solution to cross-over problems; eyelets used for mounting 
components. 


Metallized Circuits Reduce Wiring Costs, September 1947, page 116. 


Atomized metal sprayed through a stencil to form conductors in grooves 
in dielectric material. 


Three Metallized Techniques for Component Design, February 1949, page 
120. Conductors formed by metallizing a nonconductive surface as a 
mass production technique. 


Miniaturization—Crux of Contemporary Product Design, June 1950, page 
86. Printed circuits a major means along With unitized package and 
module design for reduction in size, weight and complexity of electronic 
design. 

Unitized Electronic Design and Construction Techniques, February 1951, 
page 78. Printed circuits shown to be major elements in development 


of functional subassemblies, providing better reliability and decreased 
maintenance. 


Mechanization of Wiring—Key to Automatic Assembly, January 1953, 
page 74. Design objectives behind the development of Motorola’s “Pla- 
cir” system for mechanization of point-to-point wiring. 


Printed Circuit Assemblies by Automatic-Machine Systems, March 1953, 
page 106. Projected system for mechanizing electronic circuit assem- 
blies based on industry experience with the Auto-Sembly method de- 
veloped by the Signal Corps. 


British Developments in Embedded and Printed Circuits, May 1953, page 
84. Review of current thinking and progress based on recent official re- 
ports; several systems discussed, including methods of producing sprayed 
resistors and printed coils. 


All-Printed Circuit Electronic Assembly, June 1953, page 152. Rubber- 


backed connector system combined with printed circuits chassis ele- 
ments eliminates connectors and most hand wiring. 


Portable Radio with Printed Circuit, July 1953, page 139. Admiral 


portable radio uses a photo-etched circuit pattern on a copper-faced 
phenolic-paper laminate. 


Solderless Electronic Assembly with Cellular Units, September 1953, page 
139. A system of circuit elements combined with printed circuits to 
simplify automatic assembly. 

Printed-Circuit Design Sources, December 1953, page 129. Tabulation of 


commercial and experimental design and fabrication services; survey of 
materials used, end-product specialties, and design information. 


Simplifying Fabrication of Printed Circuits, February 1954, page 122. Im- 
proved stencil-etch method for cutting down production time. 


e@ Copies of Multiple Reprint No. 8 are available at $2.00 each on requests 
accompanied by remittance, including 3 per cent sales tax for New York 
City deliveries. Send orders to Reader Service Dept., The Gage Publishing 
Company, 1250 Sixth Ave., New York 20. 


Long Distance UHF 
Transmission 


DIRECT TELEVISION and multi-channel] 
telephone transmission through space 
for as much as 200 miles at ultrahigh 
frequencies, has been accomplished by 
Bell Telephone Laboratories and the 
Massachusetts Institute of Technology, 
Television pictures, as well as tele. 
phone conversations, can be sent over 
the horizon on ultrahigh frequencies 
in an extension of a transmission tech- 
nique recently applied to the continent- 
al defense system. Principal virtue of 
over-the-horizon transmission is that 
longer communications bridges are 
possible over water and rugged terrain, 

Standard AM radio broadcasting 
employs waves that follow the earth’s 
curvature. But waves used in tele- 
vision and telephone relays were pre- 
sumed to travel in a straight line. For 
many years, “line-of-sight” transmis- 
sion between antennas placed on towers 
on the horizon (about 30 miles apart) 
was thought to be the only practical 
means of transmitting by radio the 
wide bands needed for television and 
multi-channel telephone service. This 
was disproved after years of research 
at M.I.T. and the Bell Telephone Labo- 
ratories. 

Scientists knew that ultrahigh fre- 
quencies traveled over the horizon 
under certain conditions, but believed 
them to be too weak and undependable 
for practical use. In the course of in- 
vestigating occasional interference at- 
tributed to these waves, however, the 
scientists discovered that many actually 
overshot the relay towers they were 
aimed at and arrived at farther points 
with remarkable consistency. 

The next step was to provide re- 
liable long distance transmission over 
the horizon. M.1.T. and Bell Labora- 
tories engineers did this by erecting 
larger antennas and using higher power 
than is employed in the conventional 
microwave system. Thus, they put to 
use the weaker signals that drop off 
a straight radio beam beyond the hori- 
zon and are reflected or scattered to 
distant points by the atmosphere. 

The effect of the new system is very 
much like that of a powerful search- 
light, which casts a beam in a straight 
line. A searchlight aimed at the sky 
can be seen from the ground miles 
away, even when the searchlight is 
behind a hill. This is possible because 
some of the light is reflected to the 
ground by the atmosphere. 

In order to make use of over-the- 
horizon transmission, 10-kw_ transmit- 
ters and 60-ft diam antennas are being 
used. This is 20,000 times the power 
and 30 times the antenna area used 
in the present transcontinental micro- 
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Illustrated above: Just three of the 25 efficient Chase warehouses dotting the nation. 








Chase 4 


BRASS & COPPER CO. 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
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FOR STAINLESS STEEL! 








CALL THE CHASE WAREHOUSE NEAR YOU! 


The Nation’s Headquarters for Brass & Copper 


Albanyt Chicago Detroit Los Angeles New York St. Louis 
Atlanta Cincinnati Grand Rapidst Milwaukee Philadelphia San Francisee 
Baltimore Cleveland Houston Minneapolis Pittsburgh Seattle 
Boston Dallas Indianapolis Newark Providence 


Waterbury 
Charlottet Denver Kansas City, Mo. New Orleans — Rochestert ( tsales office only) 
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Spencer 
hermostats 
must have 
uniform 


Making the right angle bend on this 
brass contact terminal was troublesome 
until Spencer Division of Metals & 
Controls Corporation turned the job 
over to Mohawk. We not only stamped 
and formed the part, but tapped it in 
the same operation. Mohawk produced 
perfect, uniform parts at only about 
half the cost, a yearly savings of thou- 
sands in initial cost alone. And with 
Mohawk’s better parts, there's a saving 
in smoother production and the elimi- 
nation of rejects. 

Mohawk can cut your production 
costs on threaded stampings, too. 
Intricate or simple parts are turned out 
economically and on schedule. Holes 
are squarely tapped and threads can 
be held to Class 3 fit. If you have a 
headache to buck on threaded stamp- 
ings, pass it to Mohawk for savings in 
time and money. 


Write or phone now. 


mohawk 


MANUFACTURING COMPANY 
MIDDLETOWN, CONN. 
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wave system. It was found necessary 
to employ 
the uhf 
available 


the lower frequencies (in 
band) to develop with the 
equipment sufficient power 
to attain a satisfactory degree of reli- 
ability. 

Even after it was 
transmission was 


learned that 
possible over-the- 
horizon, it was not certain that this 
medium would support the broad band 
of frequencies needed for multi-channel! 
telephone or transmission. 
In the fall of 1953. 12 voice channels 
were transmitted over the horizon. 
Television was first 


television 


successfully 
1954 
Laboratory 


transmitted over the horizon in 
between the Holmdel, N. J. 
of the Bell Telephone Laboratories 
and the M.I.T. Round Hill Research 
Station near New Bedford. Mass.. a 
distance of 188 mi. Bell and M.L.T. 
scientists emphasize that this success 
with over-the-horizon transmission will 
probably result in a supplement to. 
rather than a replacement of, line-of- 
sight radio relay systems. OO 


Advances in Electronic 
Process Technology 


SINCE THE ANNOUNCEMENT of a system 
for the mechanized production of 
electronics in 1953, the National Bureau 
of Standards has developed additional 
compatible components and techniques 
under the sponsorship of the Navy 
Bureau of Aeronautics. Recent advances 
achieved by NBS in electronic process 
technology include an adhesive tape 
capacitor, a “chip” resistor, and a 
method for applying pyrolytic carbon 
resistors. Developed by Dr. B. L. Davis 
of the Bureau’s technology 
laboratory, these components and tech- 
niques should do much to increase the 
versatility and applicability of elec- 
tronic equipment manufactured — by 
automatic production lines. 

The development of systems for 
Modular Design of Electronics and 
Mechanized Production of Electronics 
(MDE-MPE), formerly code-named 
Project Tinkertoy, was begun by the 
Bureau with the cooperation of several 
industrial companies under the spon- 
sorship of the Navy Bureau of Aero- 
nautics as an industrial preparedness 
measure. The MDE-MPE system starts 
with raw or semiprocessed materials 
and automatically manufactures ce- 
ramic base wafers, dielectric elements 
for capacitors and adhesive tape re- 
sistors; prints conducting circuits and 
capacitors; and mounts resistors, ca- 
pacitors and other component parts on 
standard, uniform steatite wafers. The 
wafers are stacked like building blocks 
to form modules that perform all the 
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trouble-free per- 


Years of 
formance on the most diffi- 
cult of assignments have won 
top recognition for Durakool 
Mercury Tilt Switches. High 
temperatures, fast cycling 


and 24 hour schedules taken 


in stride. 7 sizes, | to 65 
amperes. Send for Bulletin 
§25. 
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See telephone directory for local 
distributor or write 
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iT OPENED MY EYES. These fellows have actually 
mass-produced Regulated Power Supplies! If you’re 
thinking they made a single, expensive “Universal”... 
guess again! They’ve got 64 different models... you 
buy only as much power supply as you need, and you 
can have it right off the shelf. 


. [wrote for this new catalog and woke up! 


HOW? It’s all right here in the catalog. The 64 models 
are not 64 designs. They’ve standardized on two, and 
build all 64 models on only three chassis. While they 
were at it, they cooked up two good new ideas: a four- 
way dual, and an ultra-dependable type using only 
10,000 hour components. 















And the prices ...The lowest I’ve ever seen! 


Send for your copy of “A Sensible Approach to Reg- 
ulated Power Supply Design”. Full price and per- 
formance data on. the industry’s most complete line 
of regulated plate supplies. 


NEW JERSEY ELECTRONICS CORP. 


341 Carnegie Avenue, Kenilworth, New Jersey 


Competent Engineering Representation Everywhere 
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Rapid, complete, 
competitive custom 
quotes from 500 amperes 
(low voltage) to 

100 KV (low current). 
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with tough TEFLON 
Stand-off and Feed- 
through Insulators 


Brittle glass is fast being replaced 
by Chemelec Components, made 
with duPont TEFLON, which permit 
compression mounting directly into 
punched chassis without additional 
hardware, facilitate miniaturization, 
greatly reduce assembly costs, with- 
stand shock and vibration in ser- 
vice, are unsurpassed for high fre- 
quency, high voltage, high tem- 
perature service. 


And TEFLON Insulated Compo- 
nents are now competitively priced 
with those of lesser quality —due to 
simplified manufacturing tech- 
niques, mass production methods 
and declining material costs. Inves- 
tigate ‘‘price-wise’’, too. 


Nineteen stock sizes of Chemelec 
stand-off and feed-through insu- 
lators, including sub-miniatures. 
Other dimensions feasible. Write for 
Chemelec Bulletin No. EC-1153. 


Fluorocarbon Products, Inc. 
Division of 
UNITED STATES GASKET COMPANY 


Camden 1, New Jersey 


FLUOROCARBONS & OTHER PLASTICS 


FABRICATORS OF 
Representatives in principal 
cities throughout the world 


functions of one or more electronic 
stages. The pilot plant, operated }y, 
a commercial contractor. incorporates 
the principles of this system. The plant 
was designed to produce 1000 finished 
and inspected modules per hour, 

Tape Capacitor. The self-adhesive tape 
capacitor is designed specifically for 
application to the ceramic wafer by 
MDE-MPE machine techniques. A con. 
ducting tape. coated on one side with 
a dielectric, provides one element of 
the capacitor. The other element is a 
silver pattern printed and fired on the 
wafer. It is now possible to apply an 
adhesive-tape resistor to one side of a 
wafer and an adhesive-tape capacitor 
to the other side. 

The materials required for the manu- 
facture of tape capacitors are a heat- 
resisting asbestos paper tape. silver 
flake, silicone resin, butyl cellosolve. 
a powdered high-K titanate body, N- 
hexane, and epoxy resin. The electri- 
cally-conducting formulation (a mixture 
of the silver flake, silicone resin, and 
solvent) is ground in a ball mill. The 
mixture is sprayed on a loop of tape 
1144 in. wide, allowed to dry thor. 
oughly, and then sprayed on the other 
side. When cured, the metallized tape 
is conductive along each side and from 
one side to the other. After slitting 
along the center to form two 5¢-in. 
tapes, it is ready for application of the 
dielectric film. A roll of tape 19 ft 
long will produce about 350 capacitors. 

The dielectric formulation is com- 
posed of high-K titanate body that 
has been pulverized in a ball mill with 
N-hexane until the particle size is about 
1 to 2 microns, after which the slurry 
is allowed to evaporate under a hood. 
The ground titanate body is mixed 
with an epoxy resin and further ball- 
milled. This tacky dielectric mixture is 
then sprayed on the metallized base 
tape in various thicknesses. Thicker 
applications, of course, make capacitors 
of lower value. 

The silver pattern that forms one 
electrode of the capacitor is applied 
to the steatite wafer by means of a 
screen press. It is then dried and fired 
onto the ceramic. The adhesive dielec- 
tric-coated tape that forms the other 
electrode is cut into squares slightly 
larger than the silver contact and 
pressed down on it. A narrow conduc- 
tive strip, similar to resistor tape but 
with a conductivity of approximately 
0.02 ohm per half inch, is laid down 
between a contact on the edge of the 
wafer and the top side of the capacitor. 
The complete assembly is then cured by 
placing it in an oven and raising the 
temperature to 225 C. 

Capacitors of higher values can be 
manufactured by applying a number 
of layers of tape. one on top of another, 
with appropriate connections to the 
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Timers that Control 
the Pulse Beat of Industry 









hy we can 


supply the timer —___—"™" 
Mat will do pour 


Joo best 


To meet the widely different requirements 

of our customers, we work with 17 basic types, from 
which we have so far developed 721 combinations. 
19 years of successfully ‘timing’ these 

customers has equipped us with a breadth of 
practical experience that you can draw on. 

The timers we manufacture comprise a complete line Re-Cycling Timers 
in 4 broad classifications. 


TIME DELAY TIMERS + INTERVAL TIMERS 
RE-CYCLING TIMERS + RUNNING TIME METERS 





That's why you can depend on us to meet your needs. If we 

can't do it with one of the 721 combinations already developed, 
we'll have our engineers get on it at once and develop the 
combination that's right for you. 

Our deliveries are extra good because we maintain large 

stocks of our 17 basic types, and even if your order is very “special” 
you'll be more than satisfied with our service. Send us your 
specifications; you'll get a prompt reply. 





Running Time Meters 


INDUSTRIAL TIMER CORPORATION 


KR MeoR ete 5) AS ee ee Ge ae, eB 


313 





edge of the wafer. Smaller capacitors 
can be made by reducing the area of 
the silver pattern printed on the wafer. 
or by increasing the thickness of the 
dielectric layer. 

Shelf life tests indicate that the 
capacitance changes no more than ] 
per cent during the first month after 
manufacture, and that there is no 
change in the dissipation factor, which 
averages 0.7 per cent at 1 kc. However 
the capacitance does change somewhat 
with temperature, —3 per cent from 
25 C to 85 C, and —15 per cent from 
25 C to —55 C. In a load life test. 
a few capacitors shorted out. but other. 
wise only negligible changes occurred 
in capacitance and dissipation factor. 

Chip Resistor. The “chip” resistor js 
made by applying self-adhesive resistor 
tape to a small chip of ceramic mate. 
rial. This resistor is not for use in the 
regular quantity production of modules, 





but aids the electronic design engineer 
in studying new modular circuits which 


Draftsman...or rubber stamp? "i he Shes te 


in producing prototype equipments for 


Why waste the time of an experienced and evaluation. The chip is inserted into 
competent draftsman in tedious transcribing a circuit simply by soldering it to the 
and repetitive copying? = appropriate connections on a standard 


i ' wafer. 
When an Ozalid machine is so much faster, ios essisseiih italien adie: Seca 


and cheaper! And can copy changes and factured automatically by the usual 
additions on Ozalid duplicate originals (used to.) MDE-MPE techniques. but is applied 
preserve your originals). The up-to-the-minute to a chip of cured steatite about 0.600 





duplicate original is ready for instant x 0.225 in. instead of the standard 
reproduction. And draftsmen’s time can be MDE-MPE wafer. A prototype machine 


. os leveloped in the NBS _ laboratories 
spent on more productive work than repetitive °°*"""! 


; ciated : mounts the resistor on the chip. The 
“eye of the unchanging information chip, with its tinned and silvered con- 
on the original. necting tabs already fired onto each 


An Ozalid machine has a lot of other end, is automatically oriented properly 
advantages, too. You get the best quality prints, | in a shallow die. A roll of tape of the 
for less than 1'4Z¢ a square foot. You can desired resistance value is fed into 
always get extra prints, save working and the machine and is die cut to a size 


: : of 0.5 x 0.125 in. to overlap the metal- 
construction time. 


Take anything drawn, typed, printed or 
written on translucent (lets light through ) 


lized tabs on each end. The machine 
then presses the cut tape, adhesive 
side down, onto the ceramic chip. The 


material. Lay over a sheet of sensitized paper, final machine will be entirely automatic. 

feed :nto an Ozalid machine, and you get an will require no attention other than 

exact copy in less than a minute. Ozalid prints ‘SuPpPlying it with steatite chips and 

are delivered dry, ready for use. resistor tape, and will be capable of 

ol = manufacturing 1000 chip resistors per 

? AnD you can use Ozalid to copy reports, hour. 

specifications, material lists, instruction sheets, Pyrolytic Carbon Resistor. The pyro- 

letters, invoices, etc. —save time and lytic carbon resistor is a miniature 

clerical costs. component made by a process devel- 

There is an Ozalid model to fit your needs. ment Sy the Re Felegnene: Sean: 


A Sa ee ihe tories. Because this resistor may be 
sk the nearest Ozalid distributor (see phone — manufactured in large quantities to 


book) for a demonstration. Or write 332 close tolerances, NBS has adapted it to 
Ozaway, Johnson City, New York. In Canada, | the MDE-MPE methods by inserting 





Hughes Owens Company, Ltd., Montreal. it in a specially designed wafer to 

oc Ne sug produce a unit that is wholly com- 

ee °° Seah Division of General Aniline &® | silo with other MDE-MPE waits 
prints on sheets or continuous Film Corporation...From Research to Reality 


roll stock up to 42” wide The resistors are either flat or cylindri- 
‘Oo c ~ 9 . pags 
as fast as 24’ per minute... cal and are about °% in. long by 4 in. 


improved design, superlative in width or 4¢ in. in diameter. 
performance, best value’ iis ceili Millan. seintiiien nile ae 
among lower priced whiteprint ; : 
machines. ing manufactured in small production 


314 





ELECTRICAL MANUFACTURING 





CO Diet et Ieee 


— a a oe oe 


> 


n 





DUTCH BRAND 


y 


Masking Tapes, Packaging Tapes, Double 
Adhesive Tapes, Electrical Insulating Tapes 


A wide variety of DUTCH BRAND Tapes are available in standard widths 
and thicknesses for industrial uses. A complete line of electrical tapes to 
meet the correct code requirements for any electrical insulating job. 
Masking Tapes in both crepe or flat back paper and cloth for reinforcing, 
holding, sealing, insulating or protecting. Double Adhesive Tapes excellent 
for splicing paper, felt, leather, etc. and Cloth Back Tapes widely used 
for reinforced packaging. 


Ask your industrial distributor about DUTCH BRAND Tapes or if he does 
not handle the DUTCH BRAND Line write direct to Van Cleef, Division 
of Johns-Manville, Chicago for full information. 


Johns-Manville 


DUTCH BRAND | 
P R O D Uc iT 5 


7800 WOODLAWN AVENVE CHICAGO 19 ILL 


JUNE 1955 


Company 
Address 
VAN CLEEF BROS., INC. DIVISION City 

! Distributor 


FOR 


FOR 


FOR 


FOR 


FOR 


FOR 


FOR 


FOR 


MASKING 
INSULATING 
HOLDING 
SEALING 
SPLICING 
REINFORCING 
PROTECTING 


PACKAGING 


i VAN CLEEF DIVISION, JOHNS-MANVILLE, CHICAGO 19 
Please send sample of tape for following use: 


Title. 
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YOU'RE A LOT CLOSER TO SOLVING 


YOUR OVEN NEEDS WITH THIS 
7D ee VU aU 





Plant management and electrical engineers are constantly on 
the alert for “ta better way” to reduce heat processing costs. 
Here’s a real helper! This new MOCO “Fact Book” offers 
dozens of helpful basic ideas on ways to increase your oven 
efficiency. And—even more important—what to look for 
when you are planning to install or enlarge heat processing 


equipment. 


HERE ARE 
SOME 
TYPICAL 
SUBJECTS 
DISCUSSED: 


You won’t want to be without this technical 
—handbook of basic oven concepts. 


How industrial ovens are classified 


Work handling methods and your 
product 


Considerations in choosing an oven 


The importance of control panels 





yet easily read 


It is free for the asking from the Michigan Oven Company— 
manufacturers of ovens, and only ovens, for every electrical 
application. Write on your letterhead, please. 





415 Brainard, Detroit 1, Michigan 


runs under license from the Western 
Electric Company. They are made hy 
cracking or decomposing methane gas 
in a high temperature environment 
which also contains the miniature ¢e. 
ramic forms. Pure carbon is deposited 
on the ceramic in accurately controlled 
thicknesses. The coated forms are then 
either grooved or spiralled mechani. 
cally to increase the electrical path 
length and to decrease the cross section. 
Accurate control of resistance js 
achieved in this way, and the finished 
resistor is within 2 per cent of its de. 
sign value. 

An MDE-MPE wafer having an ap. 
propriately shaped depression receives 
the carbon resistor. The depression has 
printed conducting paths on each end 
to provide connection from the resistor 
terminals to the riser wires of the 
completed module. After the resistor 
is inserted into the wafer, it is termi- 
nated with a silver thermosetting resin 
mixture and cured at 150 C for 2 hr or 
at 200 C for 1% hr. It is then ready to 
be assembled, via the automatic pro- 
duction line, into a module with other 
electronic components. O00 


Production Considerations in 
the Design of Heavy 
Machinery 


CHARLES A. JURGENSEN 
Vice President of Manufacturing 
DeLavaL STEAM TURBINE Co. 


HEAVY MACHINERY is seldom mass-pro- 
duced. This situation creates a “two- 
headed” problem for the design 
engineer. First, he must know his 
product and how to apply it. Secondly, 
he must know manufacturing proc- 
esses and facilities sufficiently well to 
insure economy of manufacture. Man- 
agement is also confronted with a 
problem—-high design and development 
cost to shop hours produced. How to 
keep this ratio to a minimum and build 
quality machinery at minimum cost is 
a problem that has a substantial per- 
centage of its solution within the con- 
trol of the engineering department. 
Machines are often built from parts 
that have been used previously, adding 
certain new parts as may be required 
to meet the customer’s requirements. 
The decision to use existing designs, 
change an existing design, or design 
a completely new part, requires close 
supervision by key engineering person- 
nel. Development expense must be 
justified on the order to be produced 
or the part is judged to have sufficient 
future use to justify amortization of the 
development. The decision of future 
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One OF THE IMPORTANT REASONS 
why Mallory Power Rheostats give superior 
performance is their unique hinged contact 
arm. Exclusive with Mallory, this construction 
assures correct pressure at all times, between 
the brush and the winding. You can lift the 
arm to clean or replace the brush... and the 
spring snaps back to exactly the right pres- 
sure. The spring carries no current... wont 
anneal and lose its tension during overloads. 

Other notable design features are built into 
these rheostats. Ceramic insulation for current- 
carrying members is selected for high dimen- 
sional stability. Tough, impervious vitreous 
enamel protects the winding. Overall design 


\ 


prevents 


Contact 


in 
MALLORY 
Rheostats 


assures good ventilation and cool operation at 
full ratings. 

Precise linearity is obtained through Mallory- 
developed winding techniques. Special tapers 
can be produced with a single wire by means of 
Mallory variable pitch winding, which elimi- 
nates hot spots and points subject to breakage. 

Standard Mallory rheostats cover the full 
range of most industrial applications... with 
ratings of 25, 50, 75, 100, 150, 225, 300 and 500 
watts. In addition, we will be glad to engineer 
special single, dual or multiple units for your 
particular needs. Write to Mallory today for 
our Technical Bulletin describing all Mallory 
wire wound resistors and rheostats. 


Parts distributors in all major cities stock Mallory standard components for your convenience. 


Expect more... Get more from 


Serving Industry with These Products: 


Electromechanical—Resistors ® Switches ® Television Tuners ® Vibrators 
Electrochemical — Capacitors ® Rectifiers © Mercury Batteries 
Metallurgical— Contacts ® Special Metals and Ceramics ® Welding Materials 


JUNE 1955 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


Troubles 


Hinged Arm 
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here's what DIECAST « 


ZINC ALLOY 


G R C THREADED 
FASTI 


mean to you... 


in terms of a better product, in 
terms of a more economical product! 


Gries’ unique techniques make possible closer 
tolerances, cleaner threads, greater dependa- 
bility, durability, die-cast uniformity. Mass 
production means lower costs! 


NEW BULLETIN AVAILABLE! 


Fact-packed—shows how Gries in- 
genuity and money-saving methods 
can solve your fastenings problems 


Send today for your 
copy, prices and samples. 


GRIES REPRODUCER 







149 Beechwood Ave. ® New Rochelle, N. Y. 
Phone: NEw Rochelle 3-8600 





Plastic Capacitors 


These units are representative of our complete ¥¥ 
standard power pack line, 14 different units 
ranging from 2,000 to 75,000 Volts. 


Small size 


Standard power packs are available from stock to meet 


the requirements of most manufacturers. 


Special power packs can be designed to conform to 
unusual electrical and mechanical specifications. 


Features: 
® hermetically sealed 
® tubes can be re- 
placed in the field 


(A) 5 KV, 5 ma 
(B) 30 KV, 1 ma 
(C) 15 KV, 5 ma 
(D) 30 KV. 5 ma 


A 





We invite your inquiries. Ask for our complete catalog on your company letterhead. 
¢ High Voltage Power Packs 


* Plastic Film Capacitors 





LLP 


HIGH VOLTAGE 
PACKS” 











WING NUTS 








THUMB NUTS 


CAP NUTS 


World's 
Foremost 
Producer of 
Small 


CORP. 


Die Castings 
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* Pulse Forming Networks 


t Ca 








7 
Tera Yee 


2511 W. MOFFAT STREET, CHICAGO 47, ILLINOIS 





utilization should be a matter of record 
on the drawing. 

This can be done by checking |e. 
ters, A, B, or C in the title block of the 
drawing. Letter A designates a part 
made specifically for one order and jn 
small quantities, and not likely to be 
called for again. Letter B designates 
limited but continued usage. Letter ¢ 
denotes continued usage, fair to large 
quantity production. Translated in the 
tool engineer's language, an A desig. 
nation may mean no tooling. Code B 


will rate only the bare necessities, 
while C indicates an investigation for 


production tooling. 

If new designs are required, it is the 
of the designer and 
draftsman to hold pattern and tooling 
expense to a minimum. Only through 
a plan to reuse existing tooling, fix. 


responsibility 


tures and gages, can they be justified 
in the first instance. Some degree of 
production tooling may be the differ- 
ence between being competitive or not 
being competitive, and yet the order 
in itself may not justify the full tool- 


ing expense. Good tool records ean 
avoid needless expense, unnecessary 


duplication, and insure maximum utili- 
zation of existing tooling. 

Pattern alterations can be very 
costly. If the pattern is complicated 
and the change is of a major nature, 
it is often simpler and less expensive 
to make a completely new pattern. 

Designing heavy and large machinery 
calls for attention to maximum 
machine tool capacities. Distance be- 


close 


tween stations. height under rail. max- 
imum swing. maximum weight that a 
work table will support, length of 
stroke. and many other such terms are 
important data to the designer. 
Material 


problem. Where a part is 


can be a 
lifted  fre- 
quently, lifting lugs should be provi- 


handling also 


ded. If weight distribution is a factor 
in lifting, a lifting gear may be neces- 
sary. If the machine cannot be shipped 


as a single unit, the designer should 
be certain that the subdivisions are 


sufficiently self-contained so as to avoid 
complete dismantling. 

Design for Ease of Assembly. Assembl 
hours often add measurably to the cost 
of manufacture in the production of 
heavy machinery. Shimming should be 
provided where it is impractical to con- 
trol operating clearances with tolerance 
“stack-up.” Such notations as “drill 
and ream at assembly,” “fit at assem- 
bly.” and many other familiar expres- 
sions should be reviewed very carefully 
by shop personnel. 


A machine should be divided into 
as many subassemblies as_ possible. 
They simplify production and cost con- 
trol. Where subassemblies can be 
stocked, they may aid in service and 
repairs, 

Above all, the designer should de- 
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Whatever the job 


PERMACEL APE 





PERMACEL 2 IN 1 ELECTRICAL TAPES are specified by Hoover PERMACEL 2 IN 1 ELECTRICAL TAPES provide a quick and 


for a variety of uses in the production of its new line of motors. permanent method of splicing external winding leads to the coils, 





ne 


Once IO! 





PERMACEL 2 IN 1 ELECTRICAL TAPES are used for binding PERMACEL 2 IN 1 ELECTRICAL TAPES are self-sticking and 


end turns where space is limited and end shields must fit close ly. heat curing. There is a tape for every need of the motor industry. 


Pea 


Many jobs can be done faster, better, easier, with self-sticking tape ...write Permacel Tape Corporation, New Brunswick, N. J. 


JUNE 


1955 
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SEYMOUR 


w“cands 


with a 

rf & 3 
In every important industrial center, 
Seymour Distributors or Branch 
Offices are ready to fill your needs 
in NICKEL SILVER « PHOSPHOR 
BRONZE e BRASS e NICKEL 


ANODES e BRIGHT NICKEL 
& WELDING ROD 


BRANCH OFFICES 
NEW YORK PROVIDENCE, R. I. 


H. S. Samson, Mgr. G.M. Crawford 
122 E. 42nd St. Box 418 

New York 17,N.Y. Providence 1, R. lL. 
OXford 7-2390 REgent 7-5458 


DISTRIBUTORS 
THE COREY STEEL COMPANY 


Home Office Address: 

Cicero 50, lll., 2800 S. 61st St. 

Appleton, Wisconsin, 1631 So. Douglas St. 
Davenport, lowa, 405 Union Arcade Bldg. 
Detroit, 19, Mich., 16772 Shaftsbury Rd. 
Grand Rapids 3, Mich., 547 Cherry St. 
Indianapolis 20, Ind., 6068 N. Keystone Ave. 
Milwaukee 11, Wisc., 4028 No. Wilson Drive 
Minneapolis, Minn., 6524 West Walker St. 
Rockford, Ill., 2719 Auburn St. 

South Bend, Ind., 1113 Beale St. 


WILLIAMS & COMPANY 

Cincinnati 19, Ohio, 3231 Fredonia Ave. 
Cleveland 14, Ohio, 3700 Perkins Ave. 
Columbus 8, Ohio, 851 Williams Ave. 
Louisville 3, Ky., 1109 S. Preston St. 
Pittsburgh 33, Pa., 901 Pennsylvania Ave, 
Toledo 2, Ohio, 650 E. Woodruff Ave. 


CLIFFORD METAL SALES COMPANY, INC. 
Providence 9, R. L., 63 Egale St. 


NICKEL ANODE DISTRIBUTORS 
Bart-Messing Corp. 

229 Main St., Belleville 9, N. J. 
Crown Rheostat & Supply Co. 

3465 N. Kimball Ave., Chicago, Ill. 
Eaton Chemical & Dyestuff Co. 

1490 Franklin St., Detroit, Mich. 
Enthone, Inc. 

442 Elm St., New Haven, Conn. 
W. M. Fotheringham 

977 Niagara St., Buffalo 13, N. Y. 
Munning & Munning, Inc. 

202-208 Emmett Ave., Newark 5, N. J. 
Smith Chemical & Supply Co. 

668 Eddy St., Providence 3, R. I. 


Nonferrous Alloys Since 1878 


The Seymour Manufacturing Co. 


SEYMOUR, CONNECTICUT 
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sign for ease of field service. Adjusting 
devices for compensation of wear will 
keep a machine in top operating con- 
dition. Wear plates may make a repair 
inexpensive that otherwise would be 
impractical or prohibitive costwise. 
Bearings should be removed and re- 
placed easily without completely dis- 
mantling the machine. A central lubri- 
cating system is essential on high-speed 
and precision machinery and desirable 
on many other types where operator 
attention may be intermittent. O O O 

Abstracted from a paper presented before 
the ASME Machine Design Conference 
held at New York University, April 6, 1955. 


Transistorized 
Automobile Radio 


\N EXPERIMENTAL transistorized auto- 
mobile radio designed by Radio Cor- 
poration of America engineers operates 
directly from a 6-volt car battery and 
requires only about one-tenth of the 
power used by a conventional car radio. 
The radio is also adaptable to automo- 
biles with 12-volt batteries. In this case 
the power output of the radio would be 
more than doubled, since it is not 
limited by the capabilities of the tran- 
sistors. It requires no vibrator con- 
verter, power transformer, or rectifier 
as needed in vacuum-tube car radios 
to increase and control the power level. 
In laboratory tests, it has performed 
satisfactorily at temperatures as low 
as —40 and as high as 176 F. OO O 


‘“‘Formex’’ Trademark 
Defined 


IN THE ARTICLE appearing in March 
ELECTRICAL MANUFACTURING on “Auto- 
matic Armature Stripping.” beginning 
on page 132, in several places the 
author refers to polyvinyl acetal enamel 
as “Formex.” 

The legal department of General 
Electric Company calls attention to the 
fact that Formex is a registered trade- 
mark (No. 364,611 dated Feb. 7, 1939) 
applied to magnet wire of General Elec- 
tric manufacture insulated with poly- 
vinyl acetal enamel. The trademark 
does not cover the enamel itself. 

The trade name Formvar, often in- 
correctly used synonymously for For- 
mex, is correctly applied to polyvinyl 
acetal enamel, primarily used as a 
magnet wire coating. The trade name 
and patents on the process are held by 
Shawinigan Products Corporation of 
New York and Canada. O00 





Features unique metal 
spring insert. Wire 
Strands become securely 
wedged and locked as 
the connector is screwed 
on. Cannot vibrate or 
shake loose. Even inex- 
perienced help can make 
perfect pigtail splices. 
UL and C.S.A. approved. 


FREE sample 


packets on these 
3 products! 


ALL YOU NEED TO PROVE 
THEIR TIME AND MONEY. 
SAVING ADVANTAGES .. . 


WRITE TODAY! 





WIRE CONNECTORS 


Millions in Use 

Speed Wiring 

Superior Holding Power 

Compact in Size 

Take Minimum Wire End Strip- 

ping 

Streamlined for Mass Produc- 

tion Needs 

@ Puts Rejection Time into Pro- 
duction Time 

@ 11 Sizes in Ceramic and Bake- 
lite Materials 

@ Approved by Underwriters’ 
Laboratories and Canadian 
Standards Assoc. 


New! 
HI-0 “LOK-ON" “Midget Size” 


WIRE CONNECTOR 


PLASTIC CLAMPS 
PERFECT INSULATORS! 
Available in Ethyl Cellulose, 
Nylon, and Saran. 46 stock 
items from 1%” to 3’’. Open 
easily-speed production fiow. 
Light in weight, tough and 
durable over wide tempera- 
ture range. Will not cut or 
fray insulation. 





PLASTIC STRAPS 


Available in two sizes for 
non-metallic cable .. . 
your choice of black or 
ivory color in both sizes. 


Rust and corrosion resistant 


— no insulation cutting — 
greater safety. Complies 
with REA. New ivory color 


perfect for NMC-UF cable. 


ror FREE 
WRITE MPLE PACKE Ty 


Hous ENDUSTRIES, inc. 
445 ELM ST. e SYCAMORE, ILL. 
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These two handsome Acme” desk lamps 
have quite different bases—but aside from 
these, they were designed so that the sev- 
eral other parts required for each are iden- 
tical and interchangeable. Naturally, this 
makes for great production economies 
reflected in sales. 


Thesame engineering brains that thought 
up this economy went directly ahead to an 
added economy —the use of die casting to 
make all these parts, including the two bases. 


Die casting is the most economical 
method of producing these intricate parts— 
for these base clamps, articulating knuckles, 
and casings require thin wall sections with 
light weight yet with great strength. 

Which is why Acme chose Mount Vernon. 
To make dies that will produce these varied 
parts at minimum cost takes experience, 
and extensive facilities. On both counts, 
Mount Vernon is the natural choice. We have 


HERE'S AN UNUSUAL ECONOMY 
TMI M SONATE 


PRE PELL TM EY eke a tds 
10 interchangeable parts! 


a vast reservoir of experience to draw on; 
we have 162,000 square feet of the most 
modern equipment for making dies and die 
casting aluminum and zinc. Whether you 
need a single part or, like Acme, many 
parts, consult with us. We may show you the 
way to lower costs and improved products. 


“Manufactured by Acme Light Products Co., Congers, N.Y. 
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| Predicts Record Sales of 
Electronic Equipment 


| TOTAL GROSS SALES VOLUME of Amer. 
| ica’s electronics industry in 1955 will 
| be appreciably higher than the record 
| of $9.250.000.000 established in 1954. 
| John W. Craig, vice-president and gen- 
eral manager, Home Appliance Diyi. 
sion, Radio Corporation of America. 
said in an address before the Centep. 
nial Symposium of the School of Busj- 
ness and Public Service, Michigan 
State College at Lansing on April 12. 
Mr. Craig noted that employment in 
the electrical manufacturing industry 
has climbed from 287,000 in the pre- 
television year of 1939 to 1,109,000 in 
1954. Average hourly earnings of those 
employed in the industry have in. 
creased from 74-cents an hour to $1.84. 


Wm. J. Donald Retires 
From NEMA 


(Continued from page 133) 





place it and keep it in that enviable posi- 
tion. He has always been mindful of the 
needs of the industry as an entity, and 
has jealously guarded it from the dire 
possibilities that can come when small 
groups or individual companies are blinded 
by purely selfish aims. On the other hand, 





he has always been receptive and helpful 
when any individual company, regardless 





® : 
ease Chrome P - of its size, had problems in which NEMA 
TOPHET C® . could be of assistance. 
Nickel Chrome Iron His retirement will leave a vacuum 
aay SPECIFY ELECTRICAL, which will take many years to fill. The 
ickel Chrome i ill always i 0 im as ¢ 
RODAR® ELECTRONIC AND MECHANICAL ALLOYS industry will alway think f him a 4 
Nickel, Cobalt, Iron ¢ vreat scholar, a fine gentleman and an 
CUPRON ® IN WIRE, ROD, RIBBON OR STRIP — excellent administrator.—R. Stafford Ed- 
Copper Nickel wards, president, Edwards Company, Inc. 
MANGANIN ; 3 , Another NEMA past president who 
BALCO ® A fully equipped Spectrochemical labora- mR ea 
Nickel | ; ae eect has known Mr. Donald for most of the 
puns acum _ tory is the latest addition to the scientific Oiled Rie ciate ae sel ete 
FILAMENT WIRE controls used by Wilbur B. Driver to insure writes: 
GRID WIRE quality. Quality checks are now made faster, A true “career man” in his chosen field, 
CARBONIZED and with even greater accuracy. The skill Bill Donald stands out among that select 
NICKEL and experience of over a quarter century of group of executives who manage the affairs 
BERALOY A® cies ; a rs 
Y +) ee i; : of our largest national associations. To 
Beryllium Copper specialized manufacture is available for ae a 
STAINLESS STEEL : 3 z : say that he has had a successful career 1s 
SS STE the solution of problems involving special cainliin te pills Minted 
MONEL Sea a" call ee ee 
alloys. Address inquiries to: I have grown to admire especially in him 
COBENIUM ® ) q i 


two particular skills: One has been his 
rare capacity to absorb knowledge and 
understanding of the full length and 


For Over a ie Ey WILBUR é DRIVER C0 breadth of an industry as complex as ours, 
op ee: hj + s in all its phases. His grasp of the electrical 
Bemsndabt a McCARTER HGWY., NEWARK, NEW JERSEY industry's ramifications helped him to be 

zs eZ Pig ‘ ee Z o fi 6h : >» orTreates ssi > se ice » all. The 
AL, ELECTRONIC, CHEMICAL and MECHANICAL ALLOYS of the greatest possible service to all € 


Ceti. second skill has been his technical pro- 
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AlRengineering at work 
REPORT No. 4150.25 


Cuts 60 Second Metal Drilling Job 
to 15 Seconds... 


with Air Punching Tool 


A sub-contractor for a large auto manufacturer formerly 
used two men, an electric drill and a drilling jig to drill two 
1/,"’ holes in rear auto fenders. 


This method required a whole minute and failed to provide 
uniform results. In addition, paint damage and broken 
drills caused excess time loss. 


AlRengineering by Ingersoll-Rand solved the problem fast. 
A size AR130 Air Buck Riveter was equipped with special 
yoke, punches and stripping mechanisms. The holes are 
now punched four times faster, with closer tolerances and 


AlRengineering Manual only one man is required instead of two. 
Over 100 interesting and 
helpful case history ap- If you are in a position to encourage cost-savings in your 





Ing ers 
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Air Buck Riveter 
Punching two 14" holes 


in 


rear 


auto 


plications of 
neering at work. 





fender. 


AlRengi- 


oll-Rand 


11 Broadway, New York 4, N.Y. 


plant, you should see I-R’s confidential manual reports on 
‘‘AlRengineering at Work’’. Write on your company letter- 
head and we'll arrange for you to see it soon. 


8-257 
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@ Springs and wireforms take on some pretty queer shapes 
at times. They’re designed that way to do unusual jobs. 
However, many springs are unnecessarily complex in design 
—they may do the job, but they cost too much. Here’s a good 
suggestion: 

When you have an unusual or “tricky” spring application 
let Lewis Engineers work with you. They have a wealth 
of experience to offer in helping you find the simplest, lowest 
cost answer to your spring problem. 

Lewis engineering experience is just one of the many 
“extras’”’ you get when you make Lewis your source for springs. 
Whether it’s help in spring design, packaging springs for 
efficient assembly line handling, or simply a case of getting 
top quality springs at competitive prices—call on Lewis... 
springs and wireforms are our business. 


LEWIS SPRING & MANUFACTURING COMPANY 
2646 W. North Avenue, Chicago 47, Illinois 





PRECISton 


SPRINGS 
The finest light springs and wireforms of every type and material 
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ficiency as a manager. He demonstrated 
every day the basic executive ability to 
delegate authority and responsibility, anq 
yet remained close enough to the specific 
problems of the industry to make decisions 
and recommendations to the board that 
the passing years have demonstrated were 
exceedingly sound. 

The final testimonial to Bill Donald's 
career is the number of his friends through. 
out the electrical industry, and the strength 
of the organization which he has built to 
continue its exceedingly good job of sery. 
ice to the industry—Charles T. Lawson. 
executive vice president in charge of the 
Appliance Div., American Motors Corpo- 
ration, 

\ more recent NEMA past president 
writes: 

During Mr. Donald’s term of office as 
managing director, | served a number of 
years on the board of governors, also as 
treasurer, and in 1953 as president of the 
organization. In my close contact with 
Mr. Donald, I recognized the qualities 
which made him the outstanding trade 
executive that he is. I always had _ the 
greatest admiration and respect for him 
as a man, particularly for his great ability 
and integrity. | consider that one of my 
greatest privileges has been to serve with 
him as an officer of NEMA. 

With its coverage of the great electrical 
manufacturing industry in all its ramifica- 
tions, NEMA requires a man of great 
capacity for organization and knowledge 
of the products and uses thereof. Mr. Don- 
ald filled these requirements to the nth 
degree. He is a fine administrator, a man 
of the greatest integrity, and one for whom 
all of us have the deepest respect. His 
shoes are large ones to fill—Lyle G. Hall, 
president, Stackpole Carbon Company. 

Other recent past presidents sent 
ELECTRICAL MANUFACTURING these mes- 
sages: 

I have never known a more considerate, 
experienced and capable executive for the 
job he had to do than Mr. Donald. His 
patience was inexhaustible, his knowledge 
of the electrical industry was completely 
adequate and sometimes even amazing. | 
wish Bill Donald the most happiness in 
his retirement that anyone could have. 
J. H. Jewell, vice president, Westinghouse 
Electric Corporation. 

Bill Donald has had a remarkable record 
with NEMA as an efficient and able ad- 
ministrator and has made this trade asso- 
ciation the prototype of all trade associa- 
tiens. His influence for good in_ the 
Electrical Industry has been a tremendous 
force in its rapid growth. He has harnessed 
successfully the efforts of the many indi- 
viduals and companies and welded these 
individual components into a mighty force 
for progress. 

As a past president of NEMA, I can 
testify to his unwavering integrity of 
purpose. No man ever gave so completely 
to making NEMA and the Electrical In- 
dustrv the best.—C. W. Higbee, manager, 
Wire & Cable Department, United States 
Rubber Company. 

Traveling in foreign lands (Aus- 
tralia) and hence not available for 
comment at press time was NEMA’s 
1952 president, James F. Lincoln of The 
Lincoln Electric Company. O00 
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Design with 
Pittsburgh 


Fiber Glass 


Component parts made of rubber, plastics 
or paper take on new, important strength 
and additional dimensional stability when 
you specify Pittsburgh Fiber Glass as a 
reinforcement. 

In housing and structural parts, you'll 
add excellent dielectric strength when rein- 
forcing cloth containing Pittsburgh Fiber 
Glass is specified for laminates used in 
making such parts. 

Yes, the design trend is to fiber glass 
reinforcements—and specifically, to Pitts- 
burgh Fiber Glass, because of its exceptional 
quality. Manufacturers and molders alike 


GLASS PAINTS - 


We 
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in mind... 
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have discovered that advanced PPG produc- 
tion methods produce yarn and reinforce- 
ments that assure easier fabrication, 
improved product quality. 

Be sure of reinforcement quality in your 
components by specifying Pittsburgh Fiber 
Glass. For complete information and tech- 
nical staff assistance, write our executive 
offices or sales offices in Charlotte, Chicago, 
Cincinnati, Cleveland, Detroit, Houston, 
Los Angeles, New York, Philadelphia or 
St. Louis. Pittsburgh Plate Glass Company, 
Fiber Glass Division, One Gateway Center, 
Pittsburgh 22, Pennsylvania. 


CHEMICALS - BRUSHES 
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PLASTICS 


COMPANY 
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Manufacturers Do!... 


















RELY ON GI's quarter of a century of 
design leadership to produce the best motor 
for the job. 


COUNT ON GI engineering facilities to 
help you in the development of specific motors 
for special applications. 


DEPEND ON GI production know-how to 
speed your products down the line profitably, 
and on time! 





NEW MODEL B MODEL A 
4-pole, 4-coil shaded pole 2-pole, shaded pole AC 
AC Induction Type induction Type 





NEW MODEL €E MODEL C 
4-pole, shaded pole AC 2-pole, shaded pole AC 
Induction Type Induction Type 





NEW MODEL F MODEL C 
2-pole, shaded pole AC 4-pole, 4-coil, shaded pole 
induction Type AC Induction Type 


Write for complete 
specifications and 
quantity-price we 

° I MODE v 
quotations? 2-pole Capacitor Reversi- 


ble Type, AC only (for 6, 
12 or 24 volt) 


tHE GENERAL INDUSTRIES co. 


DEPARTMENT GL « ELYRIA, OHIO 











Metal Statistics 


Copper consumers had some cause for optimism 
this month as resistance mounted to high-priced 
copper and the London price drew closer to the 
36c. U.S. price. Some easing in the aluminum 
supply situation has also been noted. Lead and 
zine are available at previously quoted levels, 
There is talk of higher prices for steel. 





COPPER—The unanswered question in primary metal circles 
this month was: Is copper easing? Will supplies be more 
readily available during the next two months? And, for 
the first time in a long while, consumers were inclined to 
be optimistic about their chances of getting more copper 
perhaps at lower prices. 

There were several straws in the wind. In London, the 
Rhodesian Selection Trust (Roan Antelope Copper Mines, 
Ltd. and Mufulira Copper Mines, Ltd.) announced that they 
would sell copper at a fixed price to U. K. customers, the 
price being roughly 35c. a lb. The Trust accounts for about 
one-third of U. K. copper imports. Reason for this move was 
the desire to effect stabilization of prices and thus put 
copper on a competitive basis with aluminum, nickel and 
plastics. 

Meanwhile, the London Metal Exchange price for copper 
continued to move down steadily. It was still about 3c. a Ib 
higher than the Rhodesian Trust selling price but at 38c. 
it had dipped sharply from the stratosphere level of 46c. 
not so long ago. 

Another important factor was the new Chilean law which 
benefits the American mining companies. There’s some 
indication that as a result production may be upped 75,000 
tons. That, of course, is good news for consumers. 

Scrap prices, too, have tended downward, despite day 
to day fluctuations. At 32c. a lb in mid-May for No. 2 copper 
and wire, the relationship between the scrap and primary 
price is now more realistic than it was formerly when scrap 
was nearly 35c. a lb and electrolytic metal was 36c. a lb. 
Brass and bronze ingot prices were also cut 1.50c. to 2.00¢c. 
lb. 

Thus, both from a price and a supply standpoint, the 
copper picture brightened during the past month. However. 
there seems to be no reason to believe that prices domestic- 
ally will recede from their 36c. level. quoted by U. S. pro- 
ducers, until the supply situation eases much more. But the 
so-called “outside” or “premium” prices have been whittled 
down considerably. 

The head of a major copper producing company declared 
that despite the present high rate of foreign consumption, 
there is an excess of foreign productive capacity. Should con- 
sumption decline abroad, he said, imports of foreign copper 
would increase substantially. With present world productive 
capacity of 240,000 tons, he added, there is sufficient capacity 
for present needs. 

Domestic primary output of copper in April was lower at 
93.413 tons, compared with 98.171 tons in March, a longer 
month. The daily rate was 3114 tons compared with 3167 
tons in March. Refined copper output was 122,129 tons, as 
against 135,701 tons in March. Shipments were 119,863 tons, 
compared with 131,354 tons a month previous. Had more 
copper been available, shipments would have been larger. 
Refined copper stocks at the end of April were 42,759 tons, 
as against 46,091 tons in March. 


ALUMINUM—There is continuing demand for primary 
aluminum and for aluminum products but there are indica- 
tions that this metal is not quite as tight, supplywise, than it 
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OF HEAVY DUTY, OILTIGHT 


Pushbuttons, Selector Switches and Lights 


The new Cutler-Hammer Pushbutton 
with double pole contact block that 


measures only 1342” in depth. 


The new Cutler-Hammer Indicating Light 
with separate winding transformer 


that measures only 1%42” in depth. 





New shallow-depth contact blocks; greater 


freedom of circuit arrangements; 


better design; better appearance; better performance. 
Get them first, get them fast, get them now. 


Once again the name Cutler-Hammer 
companions great achievement... 
an amazing and unique new line of 
heavy duty, oiltight pushbuttons, 
selector switches and indicating 
lights. There is nothing to compare 
with it. The feature that stands out 
above all is the new basic working 
unit, the contact block—and its 
counterpart for the indicating lights, 
the transformer or resistor. THIS 
NEW CONTACT BLOCK MEAS- 
URES ONLY 1-3/32” IN DEPTH 
BEHIND THE MOUNTING 
PANEL. A fact of amazing conse- 
quence for the vast majority of push- 
button users. 

Of even greater consequence is the 
greater degree of circuit flexibility 
this new design provides. With its 
contacts set side by side, “‘in parallel,” 
electrically isolated from one another 
... you can apply one voltage on one 
set, a different voltage on the other. 
Or you can impress alternating current 
on one and direct current on the other. 
Each pair of contacts has its own 
actuating plunger; you can throw 
both simultaneously, or singly or in 
sequence. 

And you can add contact block to 
contact block, one behind another, 
easily, simply, swiftly, giving you 
virtually unlimited circuit possibil- 
ities. 

There is a complete range of oper- 
ators: standard or extended length 
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pushbuttons, with regular or mush- 
room head; selector switches provid- 
ing maintained contact or momen- 
tary contact with spring return in 
either or both positions; key oper- 
ators providing in addition momen- 
tary contact that becomes maintained 
on key withdrawal. Pushbuttons 
available in 5 colors. All operators 
are chrome-plated for lasting beauty. 
Indicating lights have new wide-visi- 
bility lenses proved by light-meter 
reading to be most visible of all from 
any angle. Lights are available with 
resistor or separate winding trans- 
former. Transformer type with 6- 
volt bayonet lamp provides multi- 
plied lamp life where shock and vibra- 
tion prevail. 

These and many other features are 
fully described and illustrated in a 
bulletin just published. Write for it 
today or see the complete line at your 
nearest authorized C-H distributor. 
CUTLER-HAMMER, Inc., 1264 
St. Paul Ave., Milwaukee 1, Wis. 
Associate: Canadian Cutler-Hammer, 
Ltd., Toronto, Ont. 
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New shallow-depth contact block has elec- 
trically isolated contacts, allows different volt- 
age or different current on each pair of 
contacts. 
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1NO-1 NC 2NO 2NC 


Three separate contact blocks available; with 
1 NO and 1 NC contact; 2 NO contacts; or 
2 NC contacts. 





Double pole contact blocks mount easily one 
behind another to provide unlimited circuit 
combinations. 





Every type of operator: pushbutton, selector 
switch and key operator. 
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was two or three months ago. 

Most of the feeling about improvement in the price position 
has been based on reductions in prices of secondary ingot 
rather than in primary metal. But when secondary prices 
go down, it seems indicative of a general easing of ha 
entire market. Observers feel that the supply picture jy 
primary aluminum will also be improved in the months 
ahead. Certainly, the scramble for aluminum will not be 
as keen as it was earlier this year. 





Aluminum producers are still maintaining their price of 
21.50c. a lb for pig and 23.20c. a lb for ingot. But secondary 
ingot prices have become much more competitive and prices 
are now reaching the primary price level, quite a descent. 
And, as secondary ingot prices move down, prices paid for 
scrap aluminum by smelters also dip. 

Meanwhile, aluminum production continues to hit new 
highs. March production was 130,272 tons. The daily rate 


os hit 4202 tons, slightly above the February rate. 


FOR IMMEDIATE SHIP MENT LEAD-ZINC—Consumer buying of lead and zine has con. 





CARBON, ALLOY AND STAINLESS STEELS tinued at a fair pace and at unchanged prices. Lead sold at 
barse cinieieiasiiie - plates» sheets & strip 15c a lb, New York, and Prime Western zinc at 12c., East St, 
tubing « reinforcing, etc., » also machinery & tools Louis. And while there was talk here and there of a higher 


price for zinc, no such action seemed in the wind as we 


went to press. 

Following the release of a letter by Office of Defense 
Mobilization director Arthur S. Flemming on lead and zine 
stockpiling, general opinion, was that the Government would 
continue buying of both metals at the 15c. and 12c. price. But 
offers to the Government have been declining in recent 
months as consumers take the metal for their own uses. It 
is believed that prices for both metals will hold so long as 


the Government continues to be a ready buyer at the quoted 





Joseph T. Ryerson & Son, Inc. Plants at: New York e Boston « Philadelphia e Cleveland price. 
Charlotte, N.C. + Cincinnati + Detroit « Pittsburgh +» Buffalo + Chicago In fact, a top official of a lead-producing and zinc-produe- 
Milwaukee + St.Louis + Los Angeles + San Francisco « Spokane «+ Seattle ing firm stated this month that lead and zine should be 





le. higher than at present. 





Zinc consumption has been rising. Total shipments of 
zine in April amounted to 99,896 tons. Of this total, domestic 
consumers took 89,441 tons while the Government absorbed 
the remainder. Meanwhile, stocks of slab zinc in the hands 
of smelters declined 16,092 tons to 74,745 tons as of April 30. 
In addition, slab zinc output was down to 83,804 tons, as 
against 89.179 tons in March. 

A top official of a major lead-zinec concern declared last 
month that zinc mine production in 1955 will be substantially 
lower than in 1950, but higher than in 1954 whereas foreign 
mine production will have jumped 46 percent. He indicated 
that lead smelting capacity is ample to handle any increase 
in mine output. At present, he said, production and con- 
sumption of lead and zinc appear to be about in balance. 
\ material increase in the price of zinc would stimulate 
mine production, he added, but would discourage certain 
classes of consumption. 


It was reported that use of lead in production of storage 
batteries may total 400,000 tons in 1955, up about 20 percent 
from the 335,000 tons consumed in 1954. 

Production of lead by domestic refiners in March was 
50,308 tons, as against 40,173 tons in February. Shipments 
of refined lead to domestic consumers were lower, at 42,38] 
tons, against 46,645 tons in February. Stocks dipped 5057 


tons to 59.881 tons as a result of stockpiling. 
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SPECIALISTS IN DESIGNING AND MANUFACTURING OF ALL 


PURPOSE FASTENERS, WIRE FORMS. TOOLED TO PRODUCE TIN—The Senate has approved, and the House was expected 

OVER 1,000 STYLES IN ANY SCREW SIZE, MATERIAL, FINISH, 4 -_. é : neat Fe Wie Ci ti 

QUANTITY, OR TO YOUR SPECIFICATIONS. to approve, Government operation of the fexas Wity lin 

TRY FOR THIRTY F y smelter for another year, until June 30, 1956. Meanwhile the 

SERVING INDUS IVE EARS Government acted to extend its Bolivian and Indonesian tin 
Bulletins Covering Our Complete Line Upon Request. concentrate contracts for three months. 


During the past month, tin prices at New York eased 
WENCO MANUFACTURING CO. | 


somewhat, despite daily fluctuations. On May 12 it was 91'¢e. 
SIMPLEX WIRE STRIPPERS AND CUTTERS ; 


a lb as against 92!c. a month earlier. 
TOOLS © DIES * STAMPINGS * SPADE BOLTS i lb as agains 8 . 
1136 WEST HUBBARD STREET, CHICAGO 22,1LLINOIS MERCURY—Prices quoted for mercury continued to move 





down as more metal became available and as consumers 
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Pioneer producer of a full jet pump motor line 
—backed by millions of units in service — A. O. 
Smith offers you great new models with application- 
engineered advantages. Your choice of single and 
three-phase design — 14 through 2 hp. 


CANOPY PROTECTION FOR VITAL COMPONENTS 
Totally enclosed grouping locks out dirt, dust and 
other foreign matter. Vital parts stay clean for 
more years of dependable service. 

POSITIVE VENTILATION 

Controlled cooling further promotes long life and 
low maintenance. Generous intake and discharge 
louvers, large, shaft-mounted fan, ample air-space 
behind stator core assure adequate and uniform 
cooling of windings and rotating parts. 

READY FOR OTHER APPLICATIONS 

These new motors pack dramatic versatility. They 
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make good sense to manufacturers who want the 
advantages of totally enclosed design at a cost far 
lower than conventional models of this type. 


Get all the facts about these great new performers 
as well as the other motors made by A. O. Smith. 
Ask the representative who calls on you... or 
write A. O. Smith Corporation, Electric Motor 
Division, P. O. Box 170, Dayton, Ohio. 


Through research > ..a better way 
x 8 
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ELECTRIC MOTOR DIVISION 


P. 0. Box 170 + Dayton, Ohio 


International Division: Milwaukee 1, Wisconsin 
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showed reluctance to come into the market. Spot metal was 
NEVE A LIN OT offered at $307 to $310 a flask of 76 lb. A month ago it was 
: ; ; $317-$320 a flask. 
with Universal’s Boardmaster... 


ws NICKEL—There was good news for consumers of nickel as 






the Government announced that it would free more nickel] 
for industry in June. The Office of Defense Mobilization 
stated that is was ready to make an additional 2,000,000 |} 
available to consumers to alleviate shortages. This action 
would boost to 3,000,000 Ib the amount of nickel which the 
Government has scheduled for private users in June and to 
7,000,000 Ib the total slated for the first half of the year. 
In addition, to aid domestic consumers, the Government 
| tightened export curbs on nickel-bearing scrap. 
Consumption of nickel in February was virtually un. 
changed but imports were down 10 percent. Consumption 
was estimated at 17.246.000 lb as against 17,250,000 lb in 
January. The price was maintained at 64.50c. a lb. 


MAGNESIUM—Primary magnesium output in the _ first 
quarter hit 14,679 tons, or 201 tons less than in the fourth 
quarter of 1954. Meanwhile, it was reported that magnesium 


The Drafting Machine with mill products shipments in March, on a net basis, totaled 


. 1,947,000 lb, or 18 percent higher than in February. Price. 
MORE Built-In Advantages wise there was no change, with 28.50c. a lb, quoted for 


pig and 29.25c. for ingot. 


28, ¢ fucka 


Only Universal has the protractor OVER the arm for 190% 
visibility. Blind readings are eliminated and controls cannot TITANIUM—Output of titanium mill products in the first 
See ea ee = quarter of 1955 was 797,219 lb. up 28,653 lb over the fourth 
your dealer about these and MANY more Boardmaster querer of 1954. The price for Grade A-1 titanium held at 
advantages . . . or write for illustrated bulletin. $3.95 per lb. 


sae | | | v4 = ee a A ie MISCELLANEOUS—The General Services Administration has 
em TeVtil Tae Tia tT imal) katy | suspended stockpiling purchases of columbium and tantalum 


ye} ore since, the agency said, it had reached the 15,000.000 
7960 LORAIN AVE. * CLEVELAND 2, OHIO 


lb it had been authorized to buy .. . There was no change 
in the price of tungsten which held at $4.39 per lb . 
Cadmium continued to be quoted at $1.70 per lb. 


STEEL—It seems conceivable that 1955 steel production will 
PLASTIC MOLDED KNOBS break all records if it continues to zoom at its current pace. 


_ All this presupposes that there won’t be any labor trouble 
FOR INSTRUMENTS, APPLIANCES, ETC. | in steel or the automotive industry. 








However, there’s some belief that consumers have been 
building up their inventories of steel and that during the 
Summer, demand may dip. March shipments of finished steel 
were 7,268,795 net tons. 


Computer Techniques Extended 
to Machine Tool-Control 


(Continued from page 132) 





jan ie | of NEMA’s limiting mechanical dimensions. This in turn 

2 » fi ia ij | has enabled a much larger package of electrical “guts” to 

— . H | be put in a given frame size such that, rating for rating, 

- the copper and iron content of the rerate motor is essen- 

From Stock Molds « No Tool Charge « Fast Delivery | tially equivalent to that of the old. 


In Fig. 15 where the horsepower ratings are plotted 





a eratiniat 


Huge selection of shapes, sizes and colors available from Rogan’s | against relative dissipating capacity. the superiority of the 
stock molds. No tool charge, fast delivery. Markings can be srate t is evident 

branded to your specifications. Save time, save money, use — ee p 
Rogan’s stock molded plastic knobs. Send for free catalog. The rerate program assigns approximately twice the 


former horsepower rating to a given frame. It has been 


ROGAN BROTHERS | possible to meet the new rating assignments with only a 


8027 N. Monticello Ave., Skokie, Illinois | 50 per cent increase in dissipating capacity by increasing 





the motor efficiency. In Westinghouse motors this gain was 
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ROEPLASTIC CONTROL CABLE 


Since Roebling pioneered this unique type of cable three years ago sales and 
repeat orders have skyrocketed—sure proof of outstanding merit. 
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No painted conductor tracers. Conductors 
are one dark color, each with its IPCEA 
code color name and its number distinctly 
printed from end to end with. indelible 
plastic ink which forms an integral part 
of the insulation and cannot be erased. 


FREEDOM FROM ERRORS... 
CONDUCTOR IDENTIFICATION 
THAT IS SIMPLE AS A, B, C 
YET ABSOLUTELY POSITIVE... 
IN SHORT, 


YOU WANT 


OES LIRi GC 


Subsidiary of The Colorado Fuel and Iron Corporation 





JOHN A. ROEBLING’S SONS CORPORATION, TRENTON 2, N. J. RANCHES: ATLANTA, 934 AVON AVE. « BOSTON, 51 SLEEPER ST. * CHICAGO, 5525 w. 


ROOSEVELT RD * CINCINNATI, 3253 FREDONIA AVE . CLEVELAND, 13225 LAKEWOOD HEIGHTS BLVD. « DENVER, 480! JACKSON ST. * DETROIT, 915 


FISHER BLOG * HOUSTON, 6216 NAVIGATION BLVD. -« LOS ANGELES, S340 € HARBOR ST. ¢ NEW YORK, 19 RECTOR ST. © ODESSA, TEXAS, - 
1920 €£ 2NO 5T * PHILADELPHIA 230 VINE ST * SAN FRANCISCO, 1740 17TH ST * SEATTLE, 900 1ST AVE. S. © TULSA, 321 N. a ‘ 
f 
¢ 
CHEYENNE ST . EXPORT SALES OFFICE TRENTON 2 N. J 
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Only three parts... 
shaft-mounted rotor— 
internal or external 
mounted stator — and 
indicator 


by WESTON 


Now, the electrical tachometer system can 
readily be built into rotary equipment—motors, 
superchargers, centrifuges, turbines, variable 
speed drives, etc.—because the compact, oil- 
resistant rotor and stator require but minimum 
space, and are maintenance-free. In addition, 
this new simplicity has brought initial costs way 
down! Indicators can be of any panel or switch- 
board instrument size, calibrated in any function 
of rpm—and use with recorders, as well as dup- 
licate and remote indicators, is also possible. 
Speed ranges—low as 500 rpm full scale, up to 
80,000 rpm full scale. LOW TORQUE BUR- 
DEN (less than one inch ounce) —-HIGH 
DEGREE of REPEATA- 
BILITY — WESTON DE- 
PENDABILITY — SIM- 
PLE INSTALLATION. 


Free Catalog gives 
complete data. Send for 
your copy NOW! 





"J 


WESTON 40°%0"C%°9 





WESTON Electrical Instrument Corporation 
614 Frelinghuysen Avenue, Newark 5, New Jersey 
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achieved through a combination of factors: use of an jm. 
proved grade of electrical steel and more modern proe. 
essing of it; advanced methods of rotor treatment, result. 
ing in lower stray and iron losses: slot insulation having 
greater mechanical and dielectric strength, but dimension. 
ally thinner, thus allowing additional space for the electro. 
magnetic components. Second, motor efficiency is inher. 
ently higher for larger rated motors than for small. There. 
fore. a higher rating on a given frame automatically 
means a better efficiency in that frame. ‘ 

\ similar comparison can be made for TENV enclosures 
as used in the small ratings at the lower end of the line. 
Fig. 16. 

The rerate motor has a thermal capacity equal to or 
greater than the old motor. On this basis. the standard 





S Type CSP 
a == ot 
- 
a Type A 
6 
§ _ eS 
: 
a 
Horsepower 
FIG. 16 — Dissipating capacities of 


totally enclosed fan-cooled and non- 
ventilated motors compared in rerated 
and old frames. 


rerate motor will be superior on those machine tool ap- 
plications where standard motors are customarily applied. 
And on the severe duty cycle drives that require special 
motors, the improved thermal capacity of the rerate motor 


will be even more of an application benefit. OOC 


Silicon Power Rectifiers 


(Continued from page 123) 





in selenium cells make possible compact hermetic con- 
struction. The silicon rectifiers can be oil cooled with- 
out any special precautions to prevent contamination. 

A variety of silicon rectifiers are produced in the 
medium power ranges, with ratings up to 500 inverse 
volts at 400 ma output up to 1 amp at 100 inverse volts. 
Heavier current requirements can be met by high power 
rectifiers rated at up to 10 amp at 125 C continuous 
duty. Higher current rectifiers, up to 50 amp, are under 
development. These current ratings can be doubled when 


ie com 160 
operating at 50 C or below. 


ELECTRICAL MANUFACTURING 


TRY 


BEFORE YOU SAY ‘‘IMPOSSIBLE!’’ 


R/M “TEFLON” is blazing many trails that few people thought 
would ever open up. Daily it is instrumental in improving old prod- 
ucts and processes, in developing new ones, and in effecting unheard- 
of economies. In the form of tape and other component parts, R/M 
“TEFLON” has already licked many electrical and electronics problems 
once thought unsolvable. So turn to R/M if you have a problem that 
“TEFLON” might possibly solve. We can fabricate to your specifica- 
tions or supply you with “TEFLON” in the form of rods, sheets, tubes 
or tape. For complete information, write today. 


PROPERTIES OF “TEFLON” 

High dielectric strength * Moisture absorption zero * Unaffected by weather * 
Excellent heat stability up to 500°F. in continuous operation * As tape, leaves 
no carbon residue along discharge path * High impact resistance * Nonad- 
hesive * Stretches easily * Tensile strength 1500-2500 psi 


*Du Pont’s trade-mark for its tetrafluoroethylene resin 


RAYBESTOS-MANHATTAN, INC. 


ASBESTOS TEXTILE DIVISION, Manheim, Pa. 


FACTORIES: Manheim, Pa. « Bridgeport, Conn. « No. Charleston, S.C. ¢ Passaic, N.J. « Neenah, Wis. 
Crawfordsville, Ind. « Peterborough, Ontario, Canada 
RAYBESTOS-MANHATTAN, INC. Asbestos Textiles « Packings « Brake Linings ¢ Brake Blocks « Clutch Facings 
Fan Belts « Radiator Hose Rubber Covered Equipment « Industrial Rubber, Engineered Plastic, and Sintered 
Metal Products « Abrasive and Diamond Wheels « Bowling Balls 
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contact 
materials 


PPM meme ES 


studs, screws, steel-back 


 —_— 
Ey ] 


washers, discs, rods, rings and special shapes 


and solder-back buttons, 


and stampings . . . Supplied in practically any 
specified dimensions to suit special requirements 
CM ST OM MST NMC m ECT 


by any standard method. 


A wide selection of contact materials is available. 
MULTUM COLL LHLCaMme CDC MO LTO MS] Aloe Ley 
pure and in their many alloys+give you 
eM UCM CUM CE 
Tm Um aterm lire fear 


em) eh Cie 


CMU Um ea eg 
prompt, courteous attention. 


BAKER prevrr 


elt ms 


113 ASTOR STREET, NEWARK 5, NEW JERSEY 
Te Clea Mac etc Mame Ce il 1 Mae Gulley 


Seana ip 
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Need special 





transformers fast? 


You can get them from us, engineered to 
your specifications and produced faster 


than you may think possible. 


Our staff of design engineers have long 
experience in communications. They know 
how to design around special problems of 
size, weight, high voltage or temperature; 
and they understand over-all circuit re- 
quirements. They can design what you need. 

And our manufacturing and inspection 
facilities can put the engineers’ design into 
quality-controlled production in a remark- 
ably short time. 


When you have a transformer problem, call on 


CALEDONIA 
[ ELECTRONICS AND TRANSFORMER CORPORATION 


Dept. EM-6, Caledonia, N. Y. 


NEIGHBOR! 





With 5 plants and 20 offices, Milford 
is “next-door neighbor” to everyone 
who uses tubular rivets. That means 
THE fast deliveries, prompt 
Tt service and top quality! 


ILFORD 


RIVET & MACHINE Co. 


Plants: Milford, Conn.; Norwalk, Calif.; Elyria, Ohio; 
Aurora, |il.; Hatboro, Pa. 

Offices: Atlanta, Chicago, Cleveland, Detroit, Fort 
Worth, Indianapolis, Newark, New York, Pittsburgh, 
Racine, St. Louis, St. Paul, San Francisco, Seattle; 
Norwalk, Calif.; Stratford, Conn.; Charlotte, N. C.; 
Seneca Falls, N.Y.; Jenkintown, Pa.; Westwood, Mass. 


Headquarters for RIVETS 


Dav TE amy ae pecial cold-formed 










and Rivet-setting Machines 
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___ equipment, for air |chagge i ia small equipments 
= T filled boxes, it’s 



























miniature tube axial | | 


; |_| Blpwers, driven Sy Wew one-Inch diameter —-— 


| have no brushes...n0 arc g---Mo radio: interference. Ss 


RPM 20,000 11,000 
CFM 58 @ 0” SP 32 @ 0” SP 











Standard 400° cycle units pr@guce 32 and SS8cfm | 40 @ 1.0°SP | 25 @.32" SP 
(0” SP) at speeds of 11, 000 and 20,000 rpm. Current 0.2 amp. 0.1 amp. 


Fananre frequency aye po yeue sje units >+—*—-|__ Volts 
Db SF). _1__1 Cycles 

LEAD Tube Axial Blowers meet apPlicable MIL eveguemy) 
Specifications for aircraft use. 


+ +—- 


Modifications of standard models or comp > 
new designs are expertly engineered at EAD to T 
—.—fit- your most exacting cooling requirements.—_—____ $——t——}—}__}—ip fd 
___ Complete information supplied on request, | 


* + + + + ¢ * + + + + + + + + + + + + + + + +--+ 
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(4) 5/32” DIA. HOLES 
é EQUALLY SPACED ON 2-3/8” DIA. 
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CUTLER-HAMMER A-C RELAYS 


New design offers features 
every panel designer wants 


A. nsTALL EASIER 


m* 


. J woRK BETTER 


* 


f 


Dg 


Designers are faced with ever-increasing machine com- 
plexity. More and more functions are being combined 
within single machines. More and more motors are used. 
Control circuitry becomes more and more complex. Con- 
trol relays, usually called upon to operate much more 
frequently than the main control, thus become increas- 
ingly important. And Cutler-Hammer engineers have 
met the challenge of changing requirements. 


First, the new Cutler-Hammer Bulletin 9575 A-C Re- 
lays provide such greatly increased electrical and me- 
chanical life that they will never require replacement in all 
normal uses. They have dust-safe vertical contacts now 
doubly improved. Low-inertia movable contact struc- 
tures cut bounce, the principal cause of arcing which 
destroys contacts. And the contacts are enclosed in pres- 
sure-quenching arc chambers. Armatures move on pivot 
bearings, avoid the uncertainties of sliding friction, assure 
quiet, trouble-free operation. 


Second, the new Cutler-Hammer Bulletin 9575 A-C 
Relays were designed for easiest installation, wiring, and 
accessibility for inspection. Three-point keyhole slot 
mounting. Self-retaining screws. Straight-through wiring. 
Pressure connectors on all terminals that can secure two 
wires of different sizes. Terminals arranged for unob- 
structed accessibility from front. Easily convertible 
NO-NC contacts, circuits identifiable without removing 
contact chamber covers. Clearly visible rating and data 
on nameplate. Instant coil identification. Contact block 
and magnets may be easily removed as units and may be 
quickly disassembled. 


Cutler-Hammer 9575 A-C Relays are available in 2, 3; 
4, and 6 poles, 10 and 15 amperes, 25, 50, and 60 cycles, 
6 to 600 volts, in open type or in NEMA 1 enclosures. 
Carried in stock by many Cutler-Hammer Authorized 
Distributors. Phone or write for full information. 
CUTLER-HAMMER, Inc., 1264 St. Paul Avenue, 
Milwaukee 1, Wisconsin. 
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FULL LINE 





“ of Plastic Cable 
7 : Clips and Perforated 
Nylon Strapping 


Light weight, flexible, strong and tough. The ideal support for 
open wiring, tubing, fragile objects, components. 





Special 
Non-corrosive Nylon Screws 
and Nuts now available. 


WECKESSER CO. 


GETTIN. Avondale Avenue *® - Chicago 30, Illinois 


Write today for samples and 
our new lower prices on many 
items. 






+ 
your future in 


ROCKET POWER 


As the foremost company devoted 
exclusively to the design and pro- 
duction of rocket engines, Aerojet- 
General Corporation, a subsidiary 
of The General Tire Rubber 
Company, is recruiting qualified 
engineers for varied long range 
programs in rockets and guided 
missiles. 

At Azusa and Sacramento, Calli- 
fornia, Aerojet is in the process of 
expanding its research, testing and 
manufacturing facilities to keep 
pace with the constant advance in 
the rocket engine and guided mis- 
sile field. The diversification of 
projects, both governmental and 
civilian, insures you of not just oa 
job but of intriguing and varied 
activity in an organization that is 
a leader in a highly interesting 
field. 

Aerojet-General represents an out- 
standing opportunity for a man who 
has his eye on the future — a 
challenging and productive future 
in rocket power. 


Aerojet needs — 


Mechanical Engineers 

Electronic Engineers 

Chemical Engineers 

Aeronautical Engineers or 
Aerodynamicists 

Physicists 

Chemists 


Design G Development Engineers 


Interesting assignments in 
power plant development in 
the following fields: 


Pumps G Turbines 
Valves G Controls 
Rotating Machinery 
Combustion Chambers 


Electrohydraulic Systems 


Send resume to: EMPLOYMENT SUPERVISOR 
Dept. EM, Azusa, Calif. 


ampfryfel-Geucra CORPORATION 


AZUSA, CALIFORNIA 
CINCINNATI, OHIO 
SACRAMENTO, CALIFORNIA 


A Subsidiary of 
The General Tire & Rubber Company 
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ING 


TAYLOR 


Laminated Plastics 
Vulcanized Fibre 


Tips for designers 





GRADE C Pin / 

PAPER BASE TUBE 
Reset cam button is made of Taylor 
Polyester Glass Rod. Colored all the way 
through, it needs no painting or machining. 


Color never wears off. 


Strong, silent gears are readily machined 
out of Taylor fabric base phenol laminates 
. noted for high mechanical strength. 





Perforated sheets of Taylor Vulcanized 
Fibre or Taylor Phenol Laminates make 
economical, high-strength speaker grilles 
for radio and TV sets. 





Pop-up toaster switch and relay insulation 
was changed from laminated mica to Taylor 
G-5 Laminate ... for easier fabrication 
and excellent heat resistance, 


TAYLOR FABRICATING 
FACILITIES 
Your production can be simpli- 


fied . . . schedules safeguarded 
. inventory headaches cured 


. and overall costs reduced by 
having Taylor fabricate finished 
parts to your specifications. 
Efficient, modern facilities are 
ready to serve you. Get in touch 
with Taylor about your specific 
requirements. 
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Shop Talk 


TAYLOR 


FP SAEs Cee. 


Plants in Norristown, Pa. and La Verne, Calif. 


PHENOL — MELAMINE—SILICONE—EPOXY LAMINATES * COMBINATION LAMINATES * VULCANIZED FIBRE * POLYESTER GLASS ROD 





Arc chutes in this circuit breaker are made of Taylor Vulcanized Fibre 
- noted for its arc resistance and electrical insulating properties. 


Versatile properties, reasonable 


cost — try Taylor 


Next time you tackle a materials 
problem in product design take a 
look at Taylor Vulcanized Fibre. A 
time-proved material with thousands 
of known applications, Taylor Vul- 
canized Fibre is finding new uses 
every day. Why? Because it offers a 
wide range of properties at low cost, 
places at your disposal a unique 
combination of performance and 
economy characteristics. 


It’s an excellent insulator . . . widely 
used in electric motors, transformers, 
appliances and scores of like prod- 
ucts. 


It’s arc-resistant . . . does not readily 
carbonize and form arc paths, won’t 
track due to air arcs. Use it in arc 
chambers and chutes in circuit 
breakers and switches. 


It’s strong . . . has excellent tensile 
and compressive properties, resists 
wear and abrasion. Use it in gaskets, 
washers, cams, workbench tops, 
sanding discs, and other structural 
parts. 


It’s resilient . . . takes severe shock 


Vulcanized Fibre 


without permanent deformation. 
Use it for inserts in golf clubs, for 
bumper blocks . . . anywhere you 
need high impact resistance. 


It machines to high finish . . . produces 
smooth, long-wearing surfaces. Use 
it in textile shuttles and bobbins and 
other parts. 


It bonds readily . . . to itself, to wood 
or to other materials. Use it in lug- 
gage, receptacles and mill boxes. 


It’s economical to fabricate . . . pro- 
vides real cost savings in punching, 
stamping, drilling, cutting and 
forming. 


Actually, these are only a sample of 
the applications that keep develop- 
ing for Taylor Vulcanized Fibre. It 
comes in a choice of eight different 
grades, and in a variety of colors. 
It is supplied in the largest sheet size 
in the industry . . . also in rolls, 
strips and turned rods. A Taylor 
representative near you will be 
glad to discuss ways that you can 
put this material to work in your 
products. 
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Scouting for 
Encapsulated Coils? 





DANO makes them! 


You’re always sure your coils are exactly right when Dano 
makes them. Step by step, every Dano Coil is skillfully 
made by coil experts whose experience and equipment 
combined with the latest quality control methods mean 
the ultimate in coil performance for you. 


DANO ENCAPSULATED COILS 


New products are constantly demanding new types of 
coils and Dano continues to provide the answers by en- 
capsulating coils in either Polyester Resins or Epoxy 
Resins also by designing coils for high temperature appli- 
cations. 


If you depend on coils to exact specifications—it’s no 
problem when you deal with Dano. 


Call or write today and Dano’s quote will be on 
the way. 


& Coils for High Temperature Application 

& Encapsulated Coils > Form Wound Coils 
> Paper Section Coils ®& Bobbin Coils 

& Cotton Interweave Coils ® Acetate Bobbin Coils 


THE DANO ELECTRIC CO. 


93 MAIN ST., WINSTED, CONN. 
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Also, Transformers Made to Order 
















AGASTAT 


Compact... Dust-Proof 


TIME DELAY RELAYS 
solenoid actuated — pneumatically timed 


Introduces time delays into a-c or d-c circuits. Easily 
adjusted to provide delays ranging from 0.1 second to 
five or more minutes. 

The AGASTAT is small, light, and operates in any 
position. Dust-proof timing chamber assures long oper- 
ating life with a minimum of maintenance 


Elastic Stop Nut Corporation 
of America 


1027 Newark Avenue, Elizabeth, New Jersey 
Dept. A 15-621 


_ ANOTHER FAMOUS NAME 


PEW 


FLT ekacicdas 


Because 


Winpower knows dependability is 
possible only when every component is 
highest quality ...consistently uniform. 








Send for Catalog 55E —shows how 
to order molded or assembled types. 


PHOENIX ELECTRIC MANUFACTURING CO. 


4211 West Lake Street Chicago 24, Illinois 


ELECTRICAL MANUFACTURING 


INTRODUCING THE 


...an entirely new concept 


in electrical heating 


Small! Compact! Easily shaped for any areal! 


It’s small, less than an inch in diameter —with 
154,” steel fins copper-brazed on a .312” steel- 
sheath rod-type heater. 

It’s compact, provides maximum heat dissi- 
pation in any space, gives you new freedom in 
design of products. 

It’s easily shaped to fit any area because the 
forming is done before the spirally wound fins 
are attached. Yes, the steel fins are spirally wound 
and securely brazed to the rod. And you can have 
from four to eleven fins to the inch in spacing, to 
provide exactly the heat dissipation you need for 
any given application. 

Like all Ferrod heaters, these new Slimfin Units 


FERROD 


are made from high-grade resistors embedded 
in refractory insulation inside a length of tubing 
—in this instance, steel tubing. Precision 
made, they are designed for natural convection 
space heating. Capacities range from 500 
to 2,000 watts. 

Heavy-duty heaters are made in this same style, 
with .540” tubing and 1%” diameter fins, for 
forced convection air heating. Capacities range 
from 1,000 to 10,000 watts. 

Write for catalog sheets giving sizes, wattages 
and other detailed information. It will help us 


to help you if you tell us the application you 
have in mind. 


FE RROD ELECTRIC HEATERS 


FERROD MFG. CO. (Subsidiary of Ferro Corp.) 
611 N. RIVER STREET ° BATAVIA, ILLINOIS 
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How would you like to have this 
engineering department help 
with the designing of the trans- 
formers you need? Send speci- 
fications and outline of applica- 
tion. We may have some ideas 
to save you money, 


y ACME ELECTRIC CORPORATION 


356 WATER ST. © CUBA, N. Y. 
West Coast: 1375 W. Jefferson Bivd., 
Los Angeles, Calif. 


In Canada: Acme Electric Corp. Ltd. 
50 Northline Road, Toronto, Ontario 





WHY USE CONNECTOR 
PANELS FOR 
THERMOCOUPLE 

Circuits 2 


INSULATING VARNISH and 
WIRE ENAMEL SPECIALISTS 


The Chemical Materials Department of 
General Electric is expanding its operations 
and needs additiona! technical men with ex- 
perience in insulation materials for the elec- 
trical industry. 





Time can be saved at A technical college degree with three to five years ex- 


aircraft test stands, perience in the industry is required. Positions are in 


pilot plants sefinasion technical service. Excellent future 
' ’ ’ 


canton end gous PLEASE GIVE FULL DETAILS OF 
EDUCATION AND EXPERIENCE AS 
WELL AS SALARY REQUIREMENTS 


plants when thermo- 
couple circuits are 
connected through 





T-E connector panels. Reply to 


pat. pend. 
For single or multiple TECHNICAL PERSONNEL SECTION 


circuits that are transferred frequently. Panel above 


) CHEMICAL MATERIALS DEPARTMENT 
takes 12 pyrometers, 36 ‘couples. Bigger panels, if 


you want ‘em. Plugs and jacks in IC, CC or CA. 
Interested? Write for Catalog 23-N. 


Thermo Electric 6.5 


GENERAL @@) ELECTRIC 


> sti ne > > 
SADDLE RIVER TOWNSHIP, Rochelle Park P.O., NEW JERSEY ee ee 
CANADA + THERMO ELECTRIC (Canada) Ltd., BRAMPTON, ONT. : :. a 
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electrical characteristics 


of DY LITE* 


CONDITIONING 


A report on the 











Less than 0.0005 





Less than 0.0006 





EMEA eA 61000 1.07 Less than 0.0005 Less than 0.0006 mye shee cae ae a 49 | 
1,000,000 1.02 Less than 0.0005 Less than 0.0006 - 
60 1.24 Less than 0.0005 Less than 0.0006 
1000 1.06 Less then @.8005 Less thene.c0sg Sreuterteun Gronterthen “Crentertiaw as 
1.5x107 3.8x10'5 9.8x10° 
1,000,000 1.05 Less than 0.0005 Less than 0.0006 
96 hrs. @ 35°C. 60 1.24 Less than 0.0005 Less than 0.0006 Cniidiriees: Dette tannin 
Py Ca a 1000 1.05 Less than 0.0005 Less than 0.0006 1.5x107 3.8x10"3 9.8x10° 48 
1,000,000 1.05 Less than 0.0005 Less than 0.0006 
*Short time {Step by step 





SALES OFFICES: NEW YORK - 
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Dylite Expandable Polystyrene is a most amazing 
material. In addition to the outstanding electrical 
properties shown in the chart this new foam plastic is 
strong, tough and resilient. It may be lighter than cork 
and has excellent insulating properties. A 2.5 pound 
density sample has a K factor of 0.243 at a 75°F. mean 
temperature. 

Dylite plastic can be molded in any shape you need. 


> 


Arc resistance—none; melts at first spark 


Just pour the Dylite beads in a mold, apply steam heat, 
and the plastic foams up to fill the entire cavity. In 
many instances, foaming in place is possible and the 
density is readily varied by controlling the weight of 
beads. 

Perhaps this versatile plastic can help improve a 
product that you are manufacturing or designing. If you 
would like more information, please write to us. 

*Koppers Trademark 


KOPPERS COMPANY, INC., Chemical Division, Dept. EM-65, PITTSBURGH 19, PENNSYLVANIA 


BOSTON ° PHILADELPHIA - 


ATLANTA ° 


CHICAGO + DETROIT * HOUSTON ° 


LOS ANGELES 








20 TO 200 D.P. 


be 
Dormeyer Mixers SEND YOUR PRINTS FOR QUOTATION 









SPURS e HELICALS e WORM AND WORM GEARS 
STRAIGHT BEVELS ° LEAD SCREWS e RATCHETS 
CLUSTER GEARS @ RACKS @ INTERNALS @ ODD SHAPES 







Get a 
POWERFUL 


SALES BOOST 


B ey IN GEARS 


Zheng S00 Ly 





1035 PARMELE ST. ROCKFORD, ILLINOIS 
CANE OT EES RA DBS SPIE a MCE ATES: 


——— 


TRADEMARK 


The power supply cord is 
much more than the life line 
of the appliance today. It is 
an integral part of the qual- 
ity and dependability of the 
appliance . . . and it should 
complement the appearance 
of the appliance. 

Phalo cords in black, 
brown or Phalo Color “Cord- 
O-Nates” in a selection of 
fashionable decorator colors 
are giving powerful sales 
boosts to nationally famous 
appliances in every appli- 
ance field. 

Before you order your 
next power supply cords or 
cord sets, ask the Phalo man 
for the details on quality 
Phalo cords. 

Phalo Custom Builds 
Cords, Cord Sets, Plugs and 


ve cn Orc, Strain Reliefs to Specifica- 
tion. | 


PHALO PLASTICS CORPORATION 


* 
COMMERCIAL & FOSTER STREETS * WORCESTER, MASSACHUSETTS Ul HF [-] il ll " Mt eh 
Southern Plant: Monticello, Miss. | | AKRON 14. OHIO 
insulated Wire and Cables — Cord Set Assemblies 5 sehen ead 
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Copper Castings and 
Forgings of Certified 
High Conductivity 








Your guarantee of uniformly high conductivity in copper castings 
and forgings is the individual certification that Philadelphia Bronze 
and Brass places on each piece supplied to you. 


Before shipment, every casting and forging is checked by the most 
modern Magnatest apparatus. The value of conductivity that 
~ appears on the certificate label is no vague minimum specification 
..- but the actual measured figure. 


av’ &.... 


The exceptionally high conductivity of PB&B products—at least 
90% in castings and 95% in forgings—results from these manu- 
facturing practices: 


@ Onlv highest grade electrolytic copper is used for 
castings. 


@ Only certified oxygen-free high conductivity copper 
is used for forgings. 


@ Careful control is maintained over every step of 
processing. 


PB&B offers complete service that produces finished parts—both 
large and small—in accordance with your own drawings. All 
essential operations of pattern making, alloying, casting, forging 
and rough or finished machining are under one management... 
one responsibility. Also available are a selection of high-strength, 
corrosion-resistant alloys for structural use in electrical equipment. 


For a detailed discussion of your particular application, write to 
Philadelphia Bronze & Brass or to any of the field sales offices of 
P. R. Mallory & Co. Ine. 


Our new catalog describes our 
facilities and technical charac- 
teristics of available alloys. Write 
for your copy. 








PHILADELPHIA 
BRONZE & BRASS CORP. 


22nd and Master Streets, Philadelphia 21, Pa. 








—a subsidiary of 


MATLLorY 
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MATERIALS @ METALS e ELECTRICAL & MECHANICAL PARTS e@ EQUIPMENT e FINISHES 





Index of products made, or services rendered by advertisers in ELECTRICAL MANUFACTURING 
engineering and manufacture of electrically operated machines, 


which are used in the design, 
appliances and equipment—a monthly service to readers and advertisers. 
issue. Expanded data may be secured from advertisements. 


Always consult latest 


Publisher will supply any additional 


information which is available, upon request. Address—John A. Campbell, Director, Reader Service. 





ADHESIVES 

Aluminum Co. of America, Alcoa Bldg.. 
Pittsburgh 19, Pa 

Armstrong Cork Co., 7005 Ingersol, Lan. 
caster, Pa. 

Bakelite Co., A Div. ef Union Carbide & 
Carbon Corp.. 300 Madison Ave., New 
York 17, N. Y 


Borden Co., Chemical Div., 5000 Summer- 
dale Ave., Philadelphia 24, Pa 


Durez Plastics & Chemicals, ot 1306 
Walck Kd., N. Tonawanus, \ 

Kernrere Co. Inc., Chemical Div., Mise. 
EM-65 Pittsburgh 19, Pa 

Minnesota Mining & Mfg. Co., Electrical 
Products Div., 900 Fauquier Ave., St. 


Paul 6. Minn. 


Van Cleef Bros., Inc., 7800 Woodlawn 
Ave., Chicago 19, IIL 

ALUMINUM. See also Castings. 

Aluminum Co, of America, Alcoa Bidg., 
Pittsburgh 19, Pa. 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 
AMMETERS. See Instruments. 


AMPLIFIERS, ELECTRONIC 


Aerovox Corp., New Bedford, Mass 

Atlas Coil, Inc., Cottage, Derby, Conn. 

Avion Instrument Corp., 299 Highway No. 

17, Paramus, N. 

Bogue Electric Manufacturing Co., 
ve 

20. Conn. 


Iowa Ave., Paterson 3, 
Bristol Co.. Waterbury 

ef Minneapolis-Honeywell, 
Soldiers Field Rd., Boston 35, Mass. 


60 


Doelcam, Div. 


Federal Telephone and Radio Co., Div. 
of International Telephone and Tele- 
ae Ps 100 Kingsland Rd., Clif- 
on, N 


Freed Transformer Co., Inc., 1736 Weir- 
field, Brooklyn 27, N. Y 

General Electric Co., Apparatus Sales Div., 
1 River Rd.. Schenectady 5, N. Y. 


Kearfott Co., Inc., 1378 Main Ave., Clif- 
ton, N. J 

Keystone Products Co., 904-06 23rd, Union 
City, N. J. 

Librascope, Inc., 1607 Flower, Glendale, 
Calif. 

Magnetic Amplifiers, Inc.,_ 632 Tinton 
Ave., New York ! 7. 

Magnetics, Inc., Dept. EM-21, Butler, Pa 
Nothelfer Winding Laboratories. 111 Al- 
bermarle Ave., Trenton 8 N. J. 

Sanborn Co., Industrial Div., 195 Mass- 
achusetts Ave., Cambridge 39, Mass. 

— yore. of America, New Hyde Park, 

Southwestern Industrial Electronics Co., 
2831 Post Oak Rd., P.O. Box 13058, 
Houston, Texas 

Torwico Electronics, Inc., 961 Freling- 
huysen Ave., Newark 5, J. 


N. 
United Transformer Co., 150 Varick, New 
Y 


York 13, N. ‘ 

Westinghouse Electric Corp., Gateway 
Center, Bidg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


ANODES, PLATING 


American Brass Co., 


Waterbury 20, Conn. 
aoe & Co., Inc., 


3 113 Astor, Newark 5, 

Chase Brass & Copper Co., Waterbury 20. 
Conn. 

du Pont de Nemours & Co., 


(Ine.), E. I1., 
Electro-Chemicals Dept., 


Wilmington 98, 


Del. 

General Plate Div.. 
Corp., 46 Forest 
(Silver, Gold) 

Handy & Harman, 82 Fulton, New York 
38, N. (Silver, Gold) 

Hussey & Co., C. G., Pittsburgh 19. Pa. 

Makepeace Co., D. E.. Div. of Union Plate 
and Wire Co., Attleboro. Mass 

Revere Copper & Brass. Inc., 230 Park 
Ave., New York 17, N. Y. 

—— Manufacturing Co., Seymour, 

n. 


ASBESTOS SLEEVING. See Sleeving and 
Tape, Asbestos. 


Metals and Controls 
Attleboro, Mass 


BALANCING MACHINES. See Vibration 
Test Machines. 


BALLS, BEARING 


Abbott Ball Co., 60 Railroad Place, Hart- 
ford 10. Conn. 
Hertford Steel Ball Co., 


Hartford 6, Conn 


To communicate with 
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Hoover Ball 
Mich 

Shr 
Pa. 


& Bearing Co., Ann Arbor 


Industries, Inc., Philadelphia, 32 


BATTERIES, DRY 


Mallory & Co. P. R., Indianapolis 6, Ind 

Radio Corp. of America, Tube Div., Har 
rison, N. J. 

BATTERY ELIMINATORS. See Power 


Supply Units, Rectifiers. 


BEAD CHAINS 


Bead Chain Mfg. 
Bridgeport 5, 


Co., 13 


Conn. 


Mountain Grove 


BEARINGS, BABBITT 


Ryerson & Son, Inc., Joseph T., Chicago 
Ti. 

BEARINGS, BALL (Miniature) 

New Departure Div. of General Motors 
Corp., Bristol, Conn. 


U. 8S. Gasket Co., Camden 1, N. J 


BEARINGS, BALL and ROLLER 


(Radial and Thrust) 
Hoover Ball & Bearing Co., Ann Arbor, 
Mich 
New Departure Div. of General Motors 
., Bristol, Conn. 
Nice Ball Bearing Co., 30th & Hunting 
ton Park Ave., Philadelphia, Pa. 


SKF Industries, 


BEARINGS and BUSHINGS, 
LUBRICANT-RETAINING 


Inc., Philadelphia 32, Pa 


Amplex Div. of Chrysler Corp., Dept 
E-4, Detroit 31, Mich. 
Bound Brook Oil-Less Bearing Co., Bound 


Brook, N. J. 

Graphite Metallizing Corp. 1059 Nepper- 
han Ave., Yonkers 3, N. Y. (Oilless, 
Self-lubricating) 


Radio Cores, Inc., 9540 Tulley Ave., Oak 
Lawn, Ill 

United States Graphite Co., 1621 Holland 
Saginaw, Mich. 

BEARINGS and BUSHINGS, METAL 
(Brass, Bronze, Steel, ete.) 


Amplex Div. of Chrysler Corp., Dept. E-4, 
Detroit 31, Mich. 

Bound Brook Oil-Less Bearing Co., 
Brook, N. J 


Chase Brass & Copper Co., 


Bound 


Waterbury 20 


Conn. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

United States Graphite Co., 1621 Holland 
Saginaw, Mich. 

BEARINGS and BUSHINGS. 
NON-METALLIC 

General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. 

General Tire & Rubber Co., Industrial 
Products Div., Wabash, Ind. 


National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

Polymer Corp. 
Ave., Reading, Pa. 

Radio Cores, ine... 9540 Tulley Ave., Oak 


Lawn, Ill. 
Richardson Co., 2799 Lake, Melrose Park 


of Penna., 2120 Fairmont 


i. 
Ryerson & Son, Inc., 


Joseph T., Chicago, 
L 
Spaulding Fibre Co., Inc., Tonawanda, 
N. ¥ 
Westinghouse Electric Corp., Gateway 


Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 
BEARINGS, FLEXIBLE (Rubber-backed) 
Lord Manufacturing Co., Erie, Pa 
BELLS 
Signal Engineering & Mfg. Co., 273 


Branchport Ave., Long Branch, N. J. 


BELT DRIVES. See Drives, Belt. 


BENDERS, BRAKE and SHEARS 


Richards Co., J. A., 906 N. Pitcher, 
Kalamazoo 13F, Mich 
— & Son, Inc., Joseph T., Chicago, 


BERYLLIUM COPPER (Rod, Strip, Tube, 
Wire) 


Beryllium Corp. Dept, 5C, Reading 5, Pa 

Mallory & Co., Inc., P. R, Indianapolis 
6, Ind 

BIMETALS. See Thermostatic Bimetals 

BITS, SCREW and BOLT. See Socket 
Screw Keys and Wrenches 

BLADES, FAN 

Torrington Manufacturing Co., Torrington, 


Conn. 


BLOCKS, PILLOW 


SKF Industries, Inc., Philadelphia 32, Pa. 

BLOCKS, TERMINAL. See Strips, Blocks 
& Boards, Terminal 

BLOWERS. See Fans & Blowers 

BOLTS. See Fasteners. 

BOXES, METAL. See Sheet Metal Fabri 
cators. 

BOXES and CRATES, WIREBOUND. See 


also Containers, Packaging and Shipping. 


Rathborne, Hair and Ridgway Box Co., 
1440 W. 21st Place, Chicago 8, Ill 
Wirebound Box Manufacturers Association, 
Room 1150, 327 S. La Salle, Chicago, Ill. 
BRAKES, BENDING. See Benders, Brake 
aud Shears. 

BRAKES, MAGNETIC 

Cutler-Hammer, Inc., 1264 St. Paul Ave., 
Milwaukee 1. Wis. 

Eaton Mfg. Co., Dynamatic Div., Ken- 
osha, Wis 

Harnischfeger Corp., Milwaukee 46, Wis 

Stearns Magnetic, Inc., 642 S. 28th, Mil- 
waukee 46, Wis. 

Warner Electric Brake & Clutch Co., Dept., 
EM, Beloit, Wis. 

BRASS, BRONZE and COPPER (All 
Commercial Forms) For wire, see Wire 
and Cable, Bare 


American Brass Company, Waterbury 20, 
Conn. (Also Tobin Bronze, Chromium 
Copper and Selenium Copper Alloys) 

American Nickeloid Co., Peru 3, Ill. (Pre- 
te Brass and Copper Sheet and 
Strip 

Chase "Drees & Copper Co., 
Conn, 


Waterbury 20, 


Driver Co., Wilbur B., 150 Riverside 
Ave Newark 4, N.J. 

Hussey & Co.. C. G., Pittsburgh 19, Pa. 
Iisco Corp., 5745 Mariemont Ave., Cin- 
cinnati 27, Ohio (Copper Tubing) 
Revere Copper & Brass, Inc., 230 Park 

Ave., New York 17, N. 
BRAZING ALLOYS, SILVER 
Inc., 113 Astor, Newark 5, 


Baker & Co., 
a 


Chase Brass & Copper Co., Waterbury 20, 
General Plate Div., Metals and Controls 
Corp., 46 Forest, Attleboro, Mass 
Handy c _poumen. 82 Fulton, New York 

38. 


salen Co.. D. E., Div. of Union Plate 


and Wire Co., Attleboro. Mass. 
Mallory & Co., Inc.. P. R., Indianapolis 
6, Ind. 
Ney Co., J. M., 371 Elm, Hartford 1, 
Conn. 


BREADBOARD EQUIPMENT 
Assembly) 


Sterling Precision Instrument Corp., 34-17 
Lawrence, Flushing 54, N. Y. 


(Prototype 


BRONZE. See Brass, 
also Phosphor Bronze 


Brenze & Copper: 


BRUSH CAPS 


Phoenix Electric Mfg. Co., 4211 W. Lake, 
Chicago 24, Ill 


Triple ““M’’ Electronents Div.. 
Molding & Mfg. _&., Gurnee, 


Midwest 
I 





BRUSHES cAnser. GRAPHITE, 
METAL-GRAPHITE 


Becker Brothers Carbon Co., 3450 
Ave., Cicero 50, Ill 8. Stag 


Graphite Metallizing Corp., 1059 Nepper- 
i, 4 


han Ave., Yonkers 3 
Speer Carbon Co., St. Marys, Pa. 
Stackpole Carbon Co., St. Marys, Pa. 
Superior Carbon Products, Inc., 9114 
‘ ve Ave., Cleveland 5, Ohio 
Jnited States Graphite Co., 1621 Holl 
eine. Mich. on. 
Yestinghouse Electric Corp., Ga 
Center. Bldg. No. 3, 401 Liberty = 
Pittsburgh 22, Pa 


BRUSH HOLDERS. See 
Commutator Brush 


BUSHINGS 
Bearing. See Bearings and Bushings. 


Holders, 


Composition. See Plastics-Molders. 

Fibre. See Fibre, Vulcanized. 

Glass. See Glass, Technical 

Hermetic Seal. See Seals and Terminals 
Hermetic. ‘ 

Mica. See Mica 


Porcelain. See Ceramics 
Rubber. See Rubber and Rubber 
Products 


CABINETS, SHEET METAL. See Sheet 
Metal Fabricators 


CABLE. See Wire & Cable 


CABLE ASSEMBLIES and HARNESSES. 


See Harnesses & Assemblies, Wire 
CAMBRIC, VARNISHED. See Fabrics 

Insulating ; 
CAPACITORS 


Aerovox Corp., New Bedford, Mass 


Aircraft-Marine Products Inc., 2100 Pax- 
ton, Harrisburg, Pa. 

Astron Corp., 225 Grant Ave., Newark 
£, N. J. 

Centralab, Div. of Globe-Union, Ine. 
962F KE. Keefe Ave., Milwaukee 1. Wis 

Cornell-Dubilier Electric Corp., Dept. 
H-45, South Plainfield. N. J. 

Corning Glass Works, Corning, N. Y. 
(Metallized Glass) 


Dumont-Airplane & Marine Instruments, 
Inc., 15 William, New York 5, N. Y. 


~— Resistor Corp., Electronics Div., Erie, 
a. 
Fansteel Metallurgical Corp., North Chi- 


cago, Ill. (Tantalum) 

General Electric Co., Spaeretns Sales Div., 
Schenectady 5, N. 
Illinois Condenser — 

Chicago 22, Tl. 
Johnson Co., E F 
S.W,. Waseca, Minn 
Mallory & Co., Inc., P. 
6, Ind. 
Master Appliance Mfg 
Ontario, Racine, Wis 
Plastic Capacitors, Inc., 
Chicago 47, IIL. 
Radio Material Corp., 
Chicago 18, IIL. 
Sangamo Electric Co., 
Sprague Electric Co., 
Adams, Mass 
Stackpole Carbon Co., 
Vitramon Ine., Box 
Conn. 


1616 N. Throop, 


2009 Second Ave., 


R., Indianapolis 
Bridge & 
2511 W. Moffat, 
3825 N. California, 


Til. 
Marshall, 


Co., 


Marion, 
307 North 
St. Marys, Pa. 
544M Bridgeport 1, 


CARBON 
Electrodes, 
Piles, 
ete. 


Becker Brothers Carbon Co., 
Ave., Cicero 50, Ill 
_ Resistor Corp., Electronics Div., 
> 
a. 


and GRAPHITE: 
Anodes, 
Plates, 


Contacts, 
Bearings, Dises, 
Plungers, Rings, Seals, 


3450 S. 52nd 


Erie 

Graphite Metallizing Corp., 1059 Nepper- 
han Ave., Yonkers 3, N. Y. 

National Carbon Co., Div. Union Carbide 
& Carbon orp. 30 East 42nd, New 
York 17, N. 

Speer Carbon Co., St. Marys, Pa. 

Stackpole Carbon Co., St. Marys, Pa 

United States Graphite Co., 1621 Holland, 
Saginaw, Mich. 


CASTINGS, ALUMINUM and 


MAGNESIUM. See also Castings, Die. 

Aluminum Co. of America, Alcoa Bkig., 
Pittsburgh 19, Pa. 

Bound Brook Oil- Less Bearing Co., Bound 
Brook. 

Litemetal Dicast. Inc., 1935 Wildwood 
Ave., Jackson, Mich. 

Parker White Metal Co., Erie. Pa. 


CASTINGS, BRASS, BRONZE, COPPER 


Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J 


Philadelphia Bronze & Brass Corp., Sub. 
of P. R. Mallory & Co., Inc., 22nd and 
Master, Philadelphia 21, Pa. 

CASTINGS, DIE 

Aluminum Co. of America, Alcoa Bldg., 
Pittsburgh 19, Pa. 

Doehler-Jarvis Corp., Sub. of National 
Lead Co., Toledo 1, Ohio 

Gries Reproducer Corp., 125 Beechwood 
Ave., New Rochelle, N. ¥. (Zinc) 

Hoover Co., Die Castings Div., North 
Canton, Ohio @ 

Litemetal Dicast, Inc., 1935 Wildwood 
Ave., Jackson, Mich 

Mt. Vernon Die Casting Corp., Stamford, 
Conn. 

New Jersey Zinc Co., 160 Front, New 
York 7, N. Y¥. (Zine Die Casting Al- 
loys) 


any manufacturer whose name appears in this issue use READER INQUIRY FACILITY, page 237. 
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Variety that spurs 
imagination 





Designed with either matched glass or Vac-Tite* 
compression construction...with O. D.’s that 
range from .152 to .962... these Hermetic 
Condenser Seals are produced to fit standard 
condenser cans. They provide the design 
engineer and manufacturer with an 
unprecedented variety of economical, low-cost 
packages for use in the design and 
production of impregnated paper 

capacitors, rectifiers and 

filter networks. 


*Vac-Tite is Hermetic’s new vacuum-proof, 
compression construction glass-to-metal seal. 


Houmnstic Condonsor Soalh 


Design Variations... Hermetic Condenser Seals 
are offered in 2-tube configurations from .377 
O. D. and 3-tube configurations from .477 O. D. << 


Mounting Variations. ..These Condenser Seals NG , 
can be supplied with mounting lugs attached | 
to the tubular terminals or with flattened and pierced 
tubing. They can be mounted on flat sheet metal covers 
that have a recess in which the part can be positioned 
and the solder confined. 





b. 


Write for engineering data, drawings, prices 
and samples on these and the many other - 
Hermetic standard parts available that satisfy 

“the most extreme requirements of industry 
and the Services. 


(a) Iron, five-necked spur. 
German, 17th Century. 

(b) St. George, King’s 
Coronation spur. 

(c) French ornamental spur, 

16th Century. 


ot e185 Hermetic Seal 


ats ty) Products Company 


2 we Se 43 South 6th Street, Newark 7, New Jersey 


ia i a i ha SL 


FOREMOST IN. MINIATURIZATION 
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Model A-7 


ett ea 1) 


fer seed 
Model BS-200, Side Mounted 
Model B-200, End Mounted 


i cian cls o 


aca or Bi-Metal types 


Co for IRONS (Dry, Sealing, Steam, or Waffle) e Coffee 
ers @ Deep Fryers @ lroners @ Hot Plates, etc. 


WE BELIEVE that the mass production of a 

uniform and reliable appliance thermostat de- 
g mands the concentrated efforts of specialists 
4 in both design and production. 





At AMERICAN GENERAL, we make appliance 
thermostats ONLY. Our basic designs and pro- 


°F 2. duction techniques, developed through years of 
specialization, constitute a dependable and eco- 
nomical source for your thermostat requirements. 
DESI DATA: Temperature Range: “Off” to 650° F. Max. A.C. 
Rating (non-inductive load) as high as 2000W (depending on 


application) at 115-230V. Angle of Rotation: 180°, 270°, 


aa are standard; others as required. Write for detailed data 
eet 


Our uarter-century experience, laboratory facilities, and field 
representatives are available without cost or obligation. Let us 


eutetipeete with your engineers from the early design stages 
to insure optimum thermostatic control of your product. (Please 


stats We DO NOT manufacture appliances—only the thermo- 
stats 


w are used in the appliances). 








Paramount Die Casting Co., St. Joseph 
5, Mich, 

Parker White Metal Co., Erie, Pa. (Alu 
minum & Zinc) 

Precision Castings Co., Inc., Fayetteville, 
A 

Stewart Die Casting, Div 
Corp 4535 W 
39, Tl 


Stewart Warner 
Fullerton Ave., Chicago 


CASTINGS, INVESTMENT 


Allis-Chalmers, Milwaukee 1, Wis. 

Engineered Precision Casting Co., Mata- 
wan Rd., Matawan, N. J. 

International Nickel Co., Inc., 67 Wall, 
New York 5, N. Y. (Nickel and Alloys) 


CATHODE RAY TUBES. See 


Tubes, 
Cathode Ray. 


CEMENT, INSULATING and SEALING 
Bakelite Co.. A Div. of Union Carbide & 
Carbon Cep.. 300 Madison Ave., New 


York 17, N. 

Communication , Co., Inc., Marl- 
boro, (Monmouth County), N. J. 

du Pont de Nemours & Co., (Inc.), E. I. 
Finishes Dept., Wilmington 98 Del. 

Durez Plastics & Chemicals, Inc., 1306 
Walck Rd., N. Tonawanda, N. Y 

General Electric Co., Chemical Div. 1 
Plastics Ave. Pittsfield Mass. 

Van Cleef Bros Inc., 7800 Woodlawn 
Ave., Chicago 19, Ill 


Zophar Mills, Inc., 112-130 26th, Brook- 
lyn $2, N. Y. 

CERAMICS 
Standard & Special Electrical 

Porcelains (low-volt) (A) 

Refractory Porcelain (B) 
High-voltage Porcelain (C) 
Cordierite (D) 
Zircon Porcelain (E) 
Steatite, (Lava) (¥) 
Titanates (G) 
Cement- Asbestos (H) 
Ferrites (1) 
Alumina (J) 
Sintered Metallic Oxides (K) 


Akron Porcelain Co., 2725 Cory Ave., 
Akron 14, Ohio (AB) 

American Lava Corp., Chattanooga 5, Tenn. 
(CDEFG) 

Centralab, Div. of 
962F E. Keefe Ave., Milwaukee 1, Wis. 
(EF) 

Ceramic Specialties Co., 444 W. 6th, East 
Liverpool, Ohio (ABCF) 

Colonial Insulator Co., 937 Grant, Akron 
11, Ohio (ABC) 

Heany Industrial Ceramic Corp., Ham- 
den, Conn. (J) 

Illinois Electric Porcelain Co., P.O. Box 
272, Macomb, TIL (AB) 

Knox Porcelain Corp., Knoxville 1, Tenn 
(ABC) 

Mansol Ceramics Co., 
ville 9, N. J. (F) 

Mycalex Corp. of America, 116 Clifton 
Bivd., Clifton, N. J. (Glass Bonded 
Mica) 

New Jersey Porcelain Co., New York Ave 
& Plum, Trenton 5, N. J. (ABE) 
Pass & Seymour, Inc Solvay Station, 

Syracuse 9. N. Y. (AF) 
Porcelain Products, Inc., 1241 Sandusky, 
Findlay, Ohio 
Richardson Co., 
Nl. (H) 
Rostone Corp., Lafayette, Ind. 
Square D Co., 6060 Rivard, 
Mich. (A) 


Stackpole Carbon Co., St. 

Star Porcelain Co., 41 
Trenton 9, N. J. (BF) 

Thomas and Sons Co. R., Lisbon. Ohio (A) 

U.. 8. Stoneware Co., Alite Div., Akron 
9. Ohio (K) 

Universal Clay Products Co, 1540 E. 
First, Sandusky, Ohio (A) 

Wisconsin Porcelain Co., 115 
Prairie, Wis (ABF) 


Globe- Union Inc., 


140 Little, Belle 


2799 Lake, Melrose Park, 


Detroit 11, 


Marys, Pa 
Muirhead Ave., 


Market, Sun 


CHAINS, BEAD. See Bead Chains 
CHAMBERS, TEST 


American Research Corp., 


1l Brook. Bris- 
tol, Conn. 


CHARGERS, BATTERY 


Ther Electric & Machine Works, 


1lA 8S 
Jefferson, Chicago 6, 


CHARGERS, MAGNET. See Magnetizers 


CHOPPERS, ELECTRONIC 


Atlas Coil, Inc., Cottage, Derby, Conn 
Avion Instrument Corp., 299 Highway No. 
17, Paramus, N. 

Graphite Metallizing “Corp., 1059 Nepper 
han Ave., Yonkers 3, N. Y. 


CIRCUIT BREAKERS 


Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Allis-Chalmers, Milwaukee 1, Wis. 

Crouse-Hinds Co., Syracuse 1, N. Y. 

Cutler-Hammer, Inc., 1264 St. Paul Ave., 


Milwaukee 1, Wis. 

Fasco Industries Inc., 100 Augusta, Roch- 
ester 2, N. Y. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

—a Electric Co., 99 Plum, Tren- 


ton 

Pyle-National Co., 1388 N. Kostner Ave., 
Chicago 51, Ill. 

Spencer Thermostat Div. of Metals & 
Controls Corp., 106 Forest, Attleboro, 
Mass. 

Square D Co., 4041 N. Richards, Milwau- 
kee 12, Wis. 


Westinghouse Electric Corp., Ga ateway 
Center, Bldg. No. 3, 401 Liberty Ave. 
Pittsburgh 22, Pa. 


CIRCUITS, ETCHED, PRINTED, etc. 
Aerovox Corp., New Bedford, Mass, 
Alden Products Co., 4125 N. Main, Broek- 
ton 64, Mass. 
American Lava Corp., Chattanooga 5, Te 
Centralab, Div. of Globe- Union, _ 
962F E. Keefe Ave, Milwaukee i, Wis 
Daven Co., 176 Central Ave., Newark 4 
N. J : 


Electronics Div., Erie, 
rm 116 Cliften, 
307 Marshall, North 


Erie Resistor Corp., 
Pa. 

Mycalex Corp. of America, 
Blvd., Clifton, N. 

Sprague Electric Co., 
Adams, Mass 

U. S. Gasket Co., Camden 1, N, J, 


CLAMPS and CLIPS, SUPPORT 


Holub Industries, Inc., 445 Elm, Syca- 
more, Il! 
Weckesser Co., 5256 N. 


Avondale Ave., 
Chicago 30, Ill 


CLAMPS and CLIPS, GROUND ana 
TEST 
Burndy Engineering Co., Inc., Norwalk, 


Conn 
Ilsco Corp., 5745 Mariemont Ave., Cin- 
cinnati 27, Ohio 
Mueller Electric Co., 1550W B. 81st, 
Cleveland, 14, Ohio 
Sherman Mfg. Co., H. B., Battle Creek, 
Mich 
Thomas & Betts Co., Inc., 28 Butler, 
Elizabeth 1, N. J. 


CLEANING COMPOUNDS, METAL 


Zophar Mills, Inc., 112-130 26th, Brook- 
lyn 32, N. Y¥ 


CLIPS, SNAP. See Rings, Retainer & 
Snap. 

CLOTH, INSULATING. See Fabrics, In- 
sulating 


CLOTH, TRACING 
Film & Paper 


CLUTCHES 


Centric Clutch Cx U. S. Route 9 at Main, 
Woodbridge, N. J 
Cutler-Hammer, Inc., 
Milwaukee 1, Wis 
Eaton Mfg. Co., Dynamatic Div., Ken- 

osha, Wis. (Magnetic) 
Stearns Magnetic, Inc., 642 S. 28th, Mil- 
waukee 46, Wis. (Magnetic) 


See Tracing Cloth, 


1264 St. Paul Ave., 


Sterling Precision Instrument Corp., 34-17 
Lawrence, Flushing 54, N. ¥. (Magnetic) 
Warner Electric Brake & Clutch Co 


Dept. EM, Beloit, Wis. (Magnetic) 


COAXIAL CABLE. 
Insulated 


See Wire & Cable, 


COIL CORES and FORMS 


Alden Products Co., 4125 N. Main, Brock- 
ton 64, Mass 

American Lava Corp., 
Tenn 

Cambridge Thermionic Corp., 453 Cen- 
cord, Cambridge 38, Mass. 

Cleveland Container Co., 6201 Barberton 
Ave., Cleveland 2, Ohio. 

Continental-Diamond Fibre Co., Newark 
13, Del. 

Gries Reproducer Corp., 125 Beechwood 
Ave., New Rochelle, N. ¥. 

Mycalex Corp. of America, 116 Clifton 
Blvd., Clifton, N. J. 


Chattanooge 5, 


Paramount Paper Tube Co., 612 Lafay- 
ette, Fort Wayne 2, Ind. 
Precision Paper Tube Co., 2035 W. 


Charleston, Chicago 47, Tl. 
Radio Cores, Inc., 9540 "Tulley Ave., Oak 


Lawn, Ill. 

Resinite Corp., Div. of Precision Pa 
Tube Co. 2035B W. Charleston, i- 
cago 47, Ill 

Stackpole Carbon Co., St. Marys, Ps 
(Screw-type, Molded Iron) 


Stevens Products, Inc., 8688 Main, Bast 


Orange, N. J, 
U. S. Gasket Co., Camden 1, N. J. 


COILS and WINDINGS 


Acme Wire Co., 1255 Dixwell Ave, New 
Haven 14, Conn. 

American Relay & Controls Inc., Div. of 
Ohmite Mfg. Co., 3649 Howard, Skekie, 


Il. 

Caledonia Electronics & Tranformor Corp.. 
Dept. EM-6, Caledonia, N. Y. 

— sores Corp., 453 Concord, 


38, 
=r "3349 W. Addison, 


Mas 

am. Electric Oo., 
Chicago 18, Ill. 

Corning Glass Works, Corning, N. Y¥. 
(Glass Inductance) 

Cote-Coil Co., Inc., 63 Pavilion Ave., 
Providence 5, R. I. 

Cutler-Hammer, Inc, 1264 St. Paul Ave., 
Milwaukee 1, Wis. 


Dano Electric , 93 Main, Winsted, 
Conn. 
Delta Electronics, Inc., Green & Oakland, 


Brooklyn 22, N. 

Dormeyer Indastries, $424 Milwaukee Ave., 
Chicago 41, Ill. 

Federal Telephone and Radio Co., Div. of 
International Telephone and Telegraph 
Corp., 100 Kingsland Rd., Clifton, N. J. 

Five Star Oo., Plants Place, Planteville, 


Conn. 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Gries Reproducer Corp., 125 Beechwood 
Ave., New Rochelle, N. ¥. 


———$<$—<<—< 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 237. 
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At last, a termination that splices enamel, 
poly-viny! acetal and similarly 

coated wire! No more scraping, no more 
dipping in solvents, no more 

damaged wire from embrittling or solder 
wicking when you use new 

Amplivar splices. They’re faster too; can be 
applied at a high rate of speed 

with AMP automatic machines. 

Amplivar splices are scarcely larger than 
the wires they connect yet 

mean more reliable, more uniform termina- 
tions of coil windings in your 

product. Positive multi-ring stripping with 
Amplivar Keystone Serration splices 


Sean enaRERanananeRaReneneRenane 
PEt Et ett ttt pe ete 
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assures a perfect electrical connection. 


Send today for your copy of 
Hoot : E our brochure AMP’s Creative 
Cos | Approach to Better Wiring. ©A-MP® 


Another example of 
AMP Creative Approach 
to Better. Wiring 


AIRCRAFT-MARINE PRODUCTS, INC., 2100 Paxton Street, Harrisburg, Pa. 
In Canada: AIRCRAFT-MARINE PRODUCTS OF CANADA, LTD., 1764 Avenue Road, Toronto 12, Ontario, Canada 
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for BUS BAR 
INSULATORS 


HE photograph above shows some of the 

custom molded ROSITE insulators being 
produced for leading electrical bus duct manu- 
facturers. Stone-like ROSITE inorganic and 
organic compounds have become preferred ma- 
terials for these insulators because of increased 
shock strength provided as compared with older 
types of fireproof, noncarbonizing moldings. 
Other advantages include dimensional accuracy 
and ease of molding in complex shapes. Low per 
pound material cost combined with our auto- 
matic molding techniques make for economy. 
Inquiries are invited—WRITE TODAY! 


PRODUCED EXCLUSIVELY BY 


OSTONE 


CORPORATION 
Engineers and Custom Molders 


123 South Earl Avenue * 





lafayette, indiana 
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Hindle Transformer Co., Inc., 40 Woods 
Church Rd., Flemington, N. J 

Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis 


Nothelfer Winding Laboratories, 111 Albe 


marle Ave., Trenton 8, N. J 


Radio Corp. of America, Tube Div., Har 
rison, 

Raytheon Mfg Co., Equipment Sales Div., 
Dept. 6120-EM, Waltham 54, Mass 
Ther Electric & Machine Works, 11A S 

Jefferson, Chicago 6, Il. 

Torwico Electronics, Inc., 965 Freling 
huysen Ave., Newark 5, N. J 

Universal Mfg. Co., 410 Hillside Ave., 
Hillside, N. J 

COIL WINDING MACHINES 

Driver Co Wilbur B 150) Riverside 
Ay: Newark 4, N. J. 

Rex Rheostat Co., Baldwin, N. Y. 

Universa! Winding Co., P.O. Box 1601, 


Providence 1, R. I 
COLD HEADED PARTS. See 
COMMUTATORS 


Fasteners 


Kirkwood Commutator Co., 4855 W. 130th, 
Cleveland 11, Ohio 

Nippert Electric Products Co., 1759 W 
Mound, Columbus 23, Ohio 

Triple ‘‘M’’ Electronents Div., Midwest 
Molding & Mfg Co Gurnee Il 

Westinghouse Electric Corp., Gateway Cen- 
ter, Bldg No 401 Liberty Ave., 


Pittsburgh 22, Pa 


COMMUTATOR SAWS and SLITTERS 


Holub Industries, Ine., 445 Elm, Sy 


Ill 
Ideal 


Sycamore, 


Industries, Inc., 1008 Park Ave., 


Tl 


COMPARATORS, OPTICAL 

Eastman Kodak Co., Rochester 4, N. Y¥ 

COMPOUNDS, SEALING. See Cement 
Insulating & Sealing; also Waxes and 


Compounds. 


See Varnishes 


COMPOUNDS, VARNISH. 
Compounds and Resins 


COMPUTER COMPONENTS 

Doelcam Div. of Minneapolis- Honeywell! 
Soldiers Field Rd Soston 35, Mas 

Federal Telephone and Radio Co., Div. of 
International Telephone and Telegraph 
Corp., 100 Kingsland Rd., Clifton, N. J. 


Raytheon Manufacturing Co.. Equipment 
Sales Div Dept. 6120-EM, Walthan 
54, Mass. 


CONDENSERS. See Capacitors. 
CONDUIT FITTINGS 


Appleton Electric Co., 1723 Wellington 
Ave., Chicago 13, Ill. 

Buchanan Electrical Products Corp., 225 
Rte. 22, Hillside, N 


Crouse-Hinds Co., 

Pyle-National Co., 
Chicago 51, Ii). 

Simplet Electric Co., 
Sycamore, Ill. 


CONNECTORS, WIRE and CABLE 


Aircraft-Marine Products, Inc., 2100 Pax 
ton, Harrisburg, Pa. 


Syracuse .. 2. FT. 
1388 N. Kostner Ave., 


1008 Park Ave., 


Alden Products Co., 4125 N. Main, Brock- 
ton 64, Mass. 

American Brass Co., Waterbury 20, Conn 

American Phenolic Corp., 1830 S. 54th 
Ave., Chicago 50, II. 

Buchanan Electrical Products Corp., 225 
Rte. 22, Hillside, N. J. 

Buggie, Inc., H. H., Toledo 4, Ohio 

Burndy Engineering Co., Inc., Norwalk 
Conn. 

Cannon Electric Development Co., Dept 
500, 3209 Humboldt, Los Angeles 31, 
Calif. 

Crouse-Hinds Co., Syracuse 1, N. Y 

DeJur-Amsco Corp. 45-01 Northern Blvd 
Long Island Gity 1, N. Y. 

General Electric Co., Construction Mate 
rials Div., Bridgeport 2, Conn 

Holub Industries, Inc., 445 Elm, Syca- 
more, 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill 

Ilsco Corp.., 5745 Mariemont Ave., Cin- 
cinnati 27, Ohio 

Johnson Co., E. F., 204 Second Ave., 
S.W., Waseca, Minn 

Joy Manufacturing Co., Henry W. Oliver 
Bidg., Pittsburgh 22° P 

Krueger & Hudgpohl, Walsh Bidg., Cin- 
cinnati 2, Ohio 

Pass & Seymour, Inc., Solvay Station, 
Syracuse 9, N 

Pyle-National Co., 1388 N. Kostner Ave., 
Chicago 51, Ill. 

Russell & Stoll Co.. Inc., 125 Barclay, 
New York 7, N 

Scintilla Div., Bendix Aviation Corp., 
Sidney, N. Y. 

Sherman Mfg. Co., H. B., Battle Creek 
Mich. 


Soreng Products Corp., 9551 Soreng Ave., 


Schiller Park, Il. 

Switchcraft Inc., 1328 N Halsted 
Chicago 22, Ill. 

Thomas & Betts Co., Inc., 28 Butler, 
Elizabeth 1, N. J. 

Van Cleef Bros., Inc., 7800 Woodlawn 
Ave., Chicago 19, IL 


CONTACTORS, MAGNETIC. 
& Contactors. 

CONTACTS and CONTACT POINTS 

mors Co., Inc., 118 Astor, Newark 5, 


I 


See Relays 














Brainin Co., C. 8S 


318 Was hington, 
Vernon, N. Y. 


Mt. 


Fansteel Metallurgical Corp., North Chi. 
cago, Ill 

General Plate Div., Metals ane Controls 
Corp., 46 Forest Attleb Mass 

Gibson Electric Co., 8: 349 " Prambeeber 
Ave., Pittsburgh 21, Pa 

Graphite Metallizing Corp., 1059 Nepper- 
han Ave., Yonkers 3, N. Y 

Makepeace Co., D. E., Div. of Union Piate 
and Wire Co Attleboro, Mass 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

Ney Co., J. M., 371 Elm, Hartford 1 
Conn . 

Stackpole Carbon Co., St. Marys, Pa 

Superior Carbon Products Inc., 9114 
George Ave., Cleveland 5, Ohio 

CONTACTS, CARBON. See Carbon & 
Graphite 

CONTACTS, HEATER PLUG and Tap 


Heyman Mfg. Co., Kenilworth 11, N. J, 
CONTAINERS, PACKAGING and SHiIp. 
PING. See also Boxes and Crates, Wire- 
bound 
Gaylord Container Corp 
Rathborne, Hair and 
1440 W. 21st Place, 


CONTRACT MANUFACTURING 


Acme Industrial cc 204 N 
Chicago 7, Ill 

Aluminum Goods 
Manitowoc, Wis 

Atlas Precision Products (¢ 
Prudential Industries), 
Philadelphia, Pa 

Chase Brass & Copper Co., 
Conn 

Geuder, Paeschke & 
St. Paul Ave., 


St. Louls 2, Mo. 
Ridgway Box Co, 
Chicago 8, Til 


Laflin, 


Manufacturing Co., 
(Div. of 
3801 Castor Ave, 


Waterbury 20, 


Frey Co., 1525 W. 
Milwaukee 1, Wis 
Kirk and Blum Manufacturing Co., 
Forrer, Cincinnati 9, Ohio 
Master Appliance Mfg., Cc 
Ontario, Racine, Wis 


3122 
Bridge & 


CONTROLLERS, MOTOR 


Allen-Bradley Co., 1316 S. 2nd, Milwau 
kee 4, Wis. 

Allis-Chalmers, Milwaukee 1, Wis 

Bogue Electric Manufacturing Co., 60 Iowa 
Ave., Paterson 3, N. J. 

Bristol Co., Waterbury 20, Conn 

Clark Controller Co., 1146 E. 152nd, Cleve- 


land 10, Ohio 


Crouse-Hinds Co., Syracuse 1, N. Y 


Cutler-Hammer, Inc., 1264 St. Paul Ave., 
Milwaukee 1, Wis. 

Furnas Electric Co. 1024 McKee, Batavia, 
Hl. 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 


Harnischfeger Corp., Milwaukee 46, Wis 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6120-EM, Waltham 54, Mass. 

Russell & Stoll Co., Inc., 125 Barclay, 
New York 7, N. Y. 

Square D Co., 4041 N. Richards, Milwau- 
kee 12, Wis 

Ward Leonard Electric Co., 600 South, 
Mount Vernon, N. 


wr, FLOAT and LIQUID 
VEL. See Switches. 


CONTROLS, PHOTOELECTRIC 


See Photoelectric Controls. 

cont ness. PRESSURE and TEMPER- 

TURE. See also Relays, Switches, 

Siareasiets 

Acro Manufacturing Co., Columbus 16, 
Ohio 

Allen-Bradley Co., 1316 S. 2nd, Milwau- 
kee 4, Wis 

American General Thermostat Corp., 2064 
Bronx, New York 60, N. Y. 

Assembly Products, Inc., Chesterland 14, 


Ohio 


Automatic Temperature Control Co., Inc., 


5234 Pulaski Ave., Philadelphia 44, Pa 
Barber.Colman Co., Dept. Q, 1403 Rock 
Rockford, Ill. 
Bristol Co., Waterbury 20, Conn 
Cutler-Hammer, Inc., 1264 St. Paul Ave., 
Milwaukee 1, Wis. 


Edison, Inc., Thomas A., Instrument Div. 
Dept. 53, West Orange, N. J 

Fenwal Inc., 16 Pleasant, Ashland, Mass 

G-V Controls, Inc., 8 Hollywood Plaza, 
East Orange, N. J 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Mercoid Corp., 4201 Belmont Ave., Chi- 


cago 41, Ill 
Robertshaw Thermostat 

Fulton Controls Co., 
Spencer Thermostat Div. 


Div., Robertshaw 
Youngwood, Pa 
of Metals & Con- 


trols Corp., 106 Forest, Attleboro, Mass. 

Square D Co., 4041 N. Richards, Milwau- 
kee 12, Wis 

TAGliabue Instruments Div., Weston Elec- 
trical Instrument Corp., 614 Freling- 
huysen Ave., Newark 5, N. J. 

Thermo Electric Co., 109 Fifth, Saddle 
River Township, Rochelle Park Posi 
Office, N. J 

Wheelco Instruments Div., Barber-Colman 
Co., 1403 Rock, Rockford, Il. 

CONTROLS, REMOTE. See Push Button 
Stations; Relays and Contactors; 
Switches. 

CONTROLS, RESISTANCE. See Resis- 


tors, also Rheostats 

CONTROLS, SERVO. See Servomechan- 
isms. 

COPPER. See Brass, Bronze & Copper 


COPPER, BERYLLIUM. See Beryllium. 





To communicate with any monutacturer whose name "appears 
in this issue use READER INQUIRY FACILITY, page 237. 
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“Bolt-on” type breaker com- 
pletes the Westinghouse 
Quicklag line—offers a 
two-pole Quicklag breaker 
for every application. 





“Plug-in” type breaker is 
firmly gripped by a female 
line terminal clamp plus 
pressure contacts on the 
load end of the breaker. 


/Wew / 


Two-pole common-trip Quicklag® 


breakers —“bolt-on” or “plug-in” 


Whatever your choice of mountings, the new Westinghouse two- 
pole, common-trip Quicklag circuit breaker can now give you more 
flexible and efficient protection for small-wire general lighting and 
branch circuits. Available in 15-50 ampere ratings— 120/240-volt— 
for a-c circuits in loadcenters, panelboards, individual applications. 
Common-trip bar opens both poles simultaneously with an over- 
load on any one pole. Single handle indicates “trip”, “on” -or “off”. 
All ratings listed by Underwriters’ Laboratories, Inc. 
Thermal-magnetic tripping elements, De-ion® arc quenchers, a 
proven quick-make, quick-break mechanism, and non-welding silver 
alloy contacts—all combined in electrically isolated compartments 
—assure protection against small overloads, instantaneous magnetic 
action against short circuits, and longer operating life. Call your 
Westinghouse representative, or write Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, Pa. .. J-30184 


you can Be SURE...i¢ ITs 


Westinghouse 











So ehteaeeimnaamaaeel 


DOUBLE POLE SINGLE THROW DIRECT-ACTING THERMOSTAT MERCURY-ACTUATED. 
TEMPERATURE RANGE TO 800°F. 


Robertshaw Thermostat Division, Youngwood, Pennsylvania 


Largest manufacturer of thermostats for commercial and industrial applications., 
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with your [ 0 UGHES [ 


AR ARTOIS 


heat control problems! 


RATING 35 AMPS., 


Wherever you can use help in controlling heat... with 
positive, dependable thermostatic controls... you'll 
find it pays to turn to Robertshaw® controls. You can 
select ruggedly built controls of extreme accuracy 
and sensitivity, both surface and immersion types to 
meet a wide range of specific requirements, including 
single and double pole; single and double throw; 
single and double circuit; with and without limit 
For a full discussion of your own exact re- 
quirements and recommendations of controls best 
suited to meet them, write today. 


Kohertshaw Fulton 


» CONTROLS COMPANY 
MR. CONTROLS 


switches. 





Robertshaw-Fulton Controls (Canada) Ltd., Toronto 





125V AC; 25 A, 250V AC. 


| Koppers Co., Inc 


CORD and TWINE, ARMATURE and 
COIL 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, IL 
Mica Insulator Co., Schenectady 1, N. Y. 
Mitchell- Rand Insulation Co., 71 Murray, 


New York 7, 
Varfiex Corp., 309 N. Jay, Rome, N. Y. 
Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave, 


Pittsburgh 22, Pa. 


CORD, INSULATED. 
Cable, Insulated. 


See Wire and 


CORD, RESISTANCE LINE. See Resist- 
ance Line Cords. 


CORD SETS 


Alden Products Co., 4125 N. Main, Brock- 
ton 64, Mass. 

Belden Manufacturing Co., 4683 W. Van 
Buren, Chicago 44, Ill. 

Columbia Wire & Supply Co., 2850 Irving 


Park Rd., Chicago 18, Ill. 

Cornish Wire Co., Inc., 50 Church, New 
York 7, N. Y. 

Cords Ltd., Div. Essex Wire Corp., 121 
Dodge, DeKalb, Il. 

— Co., Carol Cable Div., Pawtucket, 

General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 


Joy Manufacturing Co., any W. Oliver 
Bldg., Pittsburgh 22, Pa. 

Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester 8, Mass. 

Royal Electric Co., Inc., Pawtucket, R. I. 


U. 8S. Rubber o. Rockefeller Center, New 


York 20, N. ¥. 
Westinghouse Fiectrie Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 


Pittsburgh 22, Pa. 
Whitney Blake Co., New Haven 14, Conn. 
Wire Stripper Co., 1729 Eastham Ave., 
East Cleveland 12, Ohio 


| CORES, POWDERED METAL. See Cores, 


Transformer; Powdered Metal Products 
CORES, REFRACTORY. See Ceramics. 


CORES, TRANSFORMER 


Acme soe Corp., 356 Water, Cuba, 
N ce 
American Lava Corp., Chattanooga 5, 
Tenn. 


Arnold Engineering Co., Marengo, IIL 

Magnetics, Inc., Dept. EM-.21, Butler, Pa. 

Radio Cores, Inc., 9540 Tulley Ave., Oak 
Lawn, IIl. 

Stackpole Carbon Co., St. Marys, Pa. 

Thomas & Skinner Steel Products Co., 
Inc., 1114 E. 23rd, Indianapolis 7, Ind. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


CORK and CORK COMPOSITIONS 


Armstrong Cork Co., 7005 Ingersol, Lan- 
caster, Pa. 

COUNTERS. See also Instruments, Elec- 
tronic; Relays. 


Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa 

Bristol Co., Waterbury 20, Conn. 

- Signal Corp., 202 20th, Moline 1, 
1 


Kellogg Switchboard and Supply Co., 79 
W. Monroe, Chicago 3, Ill 
National Acme Co., 176 E. 131st, 
700-04 W 


land 8, Ohio. 
Production Instrument Co., 
Chicago 6, Ill 
Hartford 2, Conn 


Cleve- 
Jackson Blvd., 
Veeder-Root, Inc., 
COUPLINGS, CLUTCH. 


COUPLINGS, FLEXIBLE 


Eaton Mfg. Co., Dynamatic Div., 
osha, Wis 


See Clutches 


Ken- 


Fasts Coupling Dept., 

200 Scott, Baltimore 3, Md. 

Lord Manufacturing Co., 
(Bonded Rubber) 

Westinghouse Electric Corp., Gateway Cen- 
ter, Bldg. No. 8, 401 Liberty Ave., 
Pittsburgh 22, Pa 


Erie, Pa 


CRYSTAL RECTIFIERS. See Rectifiers, 
Metallic. 


CRYSTALS, QUARTZ 


Valpey Crystal Corp., 1245 Highland, Hol- 
liston, Mass 

Radio Corp. of America, Tube Div., Har- 
rison, N. J. 


CYLINDERS, AIR 


Hydro-Line Manufacturing Co., 5672 
Road, Rockford, Ill. 


Pike 


DECALCOMANIAS 


Meyercord Co., Dept 
Lake, Chicago 44, IIl. 


D-319, 5323 W. 


DELAY LINES. See Computer Compo- 
nents. 


DIAL LIGHT ASSEMBLIES. See Lights, 
Pilot & Indicator. 


DIALS and PANELS 


Chicago Thrift-Etching Corp., 1555 N. 
Sheffield Ave., Chicago 22, IIL 
Mica Insulator Co., Schenectady 1, N. Y. 


DIE CASTINGS. See Castings, Die. 


DIE CASTING MACHINES 
Kux Machine Co., 6725 N. 


Ri 
Chicago 26, ILL dee Biva, 


DIELECTRIC HEATING UNITS. See 
High Frequency Heating Units. 


DIES, LAMINATION 


Cleveland Form Tool & Die Oa, 


1 
Eddy Rd., Cleveland 10, Ohio ed 


DIODES. See Semi-Conductors. 


DRAFTING eet and 
MATERIA 


Bruning Co., ee Charles, 4700 Montross 
Ave., Chicago 41, Ill. 

Eastman Kodak Co., Rochester 4, N. Y, 

Keuffel . Feser Co., Hoboken, N. 

Ozalid, Div. of General Aniline & Film 
Corp., “380 Ozaway, Johnson City, N. Y, 

Universal Drafting Machine Corp., 7 
Lorain Ave., eveland 2, Ohio 


DRIVES, BELT 

Allis-Chalmers, Milwaukee 1, Wis. 

Maurey Manufacturing Corp., 2907-235, 
Wabash Ave., Chicago 16, IL 

Reeves Pulley Co., Columbus, Ind. 


DRIVES, ELECTRONIC. See also Speed 
Reducers and Drives. 


Eaton Mfg. Co., Dynamatic Div., Ken- 
osha, Wis. 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 


Raytheon Mfg. Co., Equipment Sales Diy., 
Dept. 6120-EM, Waltham 54, Masa 
Reliance Electric & Engineering Co., 1054 
Ivanhoe Rd., Cleveland 10, Ohio 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty a 
Pittsburgh 22, Pa. 


DUCTS, WIRING (Control Panel) 


Stahlin Brothers Fibre Works, Ino., Dept. 
E, Belding, Mich. 


DUPLICATING MACHINES, DIELESS. 
See Benders, Brake & Shears. 


DYNAMOMETERS 
Eaton Mfg. Co., 
osha, Wis 

General Electric Co., 


Ken- 
Schenectady, N. Y. 


Dynamatie Div., 


Robbins & Myers, Inc., Springfield 99, 
Ohio 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 


Pittsburgh 22, Pa. 


ELECTRICAL SHEETS. See Steel, 
trical. 


Elec- 


ELECTRONIC COMPONENTS. See spe- 
cific headings. 


ELECTRONIC TUBE COMPONENTS. 


(Bases, Caps, Lead-In Wires, Stamp- 
ings, Welds, Etc.) 
American Lava Corp., Chattanooga 5, 
Tenn. : 
27 Wright, Newark 5, 


Engineering Co., 
N. J. 


ELECTROPLATING EQUIPMENT 


Ramyr Manufacturing Co., 1624 E. 
Los Angeles 33, Calif. 


First, 


ENAMELING SHEETS. See Steel, Com- 


mercial Forms & Grades. 


ENAMELS. See Lacquer, Enamels & Var- 
nishes, Finishing. 


EYELET ATTACHING MACHINES 
Segal, Edward, 72 Spring, New York 12, 
ie Ee 


EYELETS and GROMMETS 

Chase Brass & Copper Co., Waterbury 20, 

Goshen Rubber Co., Inc., P. O. Bor 
517, Goshen, Ind. 

Minnesota Rubber & Gasket Co., 3630 
Wooddale Ave., Minneapolis 16, Minn. 
Revere Copper & Brass, Inc., 230 Park 

Ave., New York 17, N. 
Roth Rubber Co., 1856 S. Electric Ave., 


Chicago 50, Ill. 
U. S. Gasket Co., Camden 1, N. J. 


FABRICS, INSULATING. 
Yarns, Thread, Cord, 


Glass-Fiber, Varnished Cambric, Cotton, 
Linen, Silk, Asbestos, etc. See also 
Tape and Sheeting, Synthetic Resin, 
Tubing and Sheeting, raided Fabric. 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Bentley, Harris Mfg. Co., 
Conshohocken, Pa. 

Celanese Corp. of 
Newark 5, N. J. 

Chase & Sons, Inc., 


(Sheets, Tapes, 
te.) 


1206 Barclay, 
America, 290 Ferry, 


Randolph, Mass. 


Continental-Diamond Fibre Co., Newark 
13, Del. 

Cottrell Paper Co., Inc., 88 Purchase, Fall 
River, Mass 


Dow Corning Corp., Dept. 4506, Midland, 
Mich 


Electric Co., Chemical Div., 1 
Pittsfield, Mass. 


cn. 
General 
Plastics Ave., 


Gudebrod Bros. Silk Co., Inc., 12 South 
12th, Philadelphia 7, Pa. 
Insulation Manufacturers Corp., 565 W. 


Washington Blvd.. Chicago 6, Ill. 





To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 237. 
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DIE CASTING 








Intricate die-cast base 


PRECISION CASTINGS CO., INC. “=x 
World’s largest independent producer: aluminum, magnesium and zinc die castings 


FAYETTEVILLE, N. Y. — SYRACUSE, N. Y. — CORTLAND, N. Y. — NEW YORK, N. Y. 





Die-casting helps achieve simplicity of design 





New Materials and Methods plus 
Automotive Design Thinking... 


Kicked off mass production 
of revolutionary portable 
sewing machine 


Automotive design thinking contributed 
considerably to the development of a sew- 
ing machine now being produced by the 
New Process Gear Corp. of Syracuse, N. Y. 
Faced with a customer request to build a 
new portable, New Process engineers dis- 
carded 50 years of standard construction 
methods and decided to eliminate cast iron, 
minimize stampings, and make maximum 
use of aluminum and zinc die-castings. 
Thinking along automotive lines they de- 
signed 4 basic die-cast parts: a front and 
back cover Clike an automobile body), a 
main frame and base (the chassis). Preci- 
sion engineers worked closely with custom- 
er, suggesting addi- 
tional ribbing and 
refinements to add 
strength and reduce 





weight. i 


CHICAGO, ILL. — CLEVELAND, OHIO — KALAMAZOO, MICH. 


JUNE 1995 


PAY-OFF: 


Sewing machine has clean functional 
lines, weighs 50% less than compet- 
itive models. Unit has 50 less parts. 


Gears are eliminated. Nylon cams 
and a positive chain drive achieve 
quieter, more positive operation. Ma- 
chining and assembly time and costs 
are held to a minimum. 





Creative engineering applied to alumi- 
num, magnesium and zinc die-cast compo- 
nents can help you in planning a new 
product or part. The Precision team of de- 
sign and metallurgical engineers can show 
you how to reduce weight, machine and 
shipping costs and simplify assembly. Write 
for the Precision story “Die-Castings . . . 
Unlimited.” Address your request to: 
Precision Castings Co., Inc., 241 Walnut 
St., Fayetteville, N. Y. 










~ 
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Irvington Div Minnesota Mining & Standard Pressed Steel ¢ Jenkintoy 
; Own 


Manufacturing Co., 9 Argyle Terrace, Pa. (AN) 9 

Irvington 11, N. J Thompson-Bremer & Co Sut 
Johns-Manville, Box 60, New York 16, Machine & Foundry Co a 590 x merican 

N. ¥ . . born, Chicago 10, Ill. (C)  — 
Mica Insulator Co., Schenectady 1, N. Y rinnerman Products. lL Pr. OR 4 
Minnesota Mining & Mfg. Co., Electrical Cleveland 1, Ohio (D) >0X 6688 

Products Div 900 Fauquier Ave., St United-Carr Fastener Corp ‘s 

Paul 6, Minn 12, Mass. (ACDE) OrD.. Cambridge 
Mitchell-Rand Insulation Co., 71 Murray, Wenco Mfg. Cx 1136 W ‘ 

New York 7, N Y cago 22, (S) Hubbard, Chi- 





Molded Fiberglass Sheet Co., 4315 Benefit 
Ave., Ashtabula, Ohio . 

Natvar Corp., 207 Randolph Ave., Wood- ock & Snap Assemblies (Door Panel Shelf 
bridge, N. J Support & Mounting, etc.) 

New Jersey Wood Finishing Co., Electrical Din | 


; . 2 0-Gray Ct 210 E. Sixth ay ° 
Insulation Dept., Woodbridge, N. J Ohio » Dayton 7 
Owens-Corning Fiberglas Corp., 598 Mad- General Tire & Rubber Co 
ison Ave., New York 22, N. Y. Products Div.. Webs h, Ind Industrial 
Pittsburgh Plate Glass Co., Fiber Glass Simmons Fastener Corp., 1752 N B 
Div., 1 Gateway Center, Pittsburgh 22, way, Albany 1, N. Y. ‘\. Droad- 
Va i 
} Raybestos-Manhattan, Inc., Asbestos Tex- 
tile Div., Manheim, Pa. Pins—Cotter (F); Locking and Taper (G) 


Thompson Fiber Glass Co., H. I., 1733 Spiral Coil (M) 
Cordova, Los Angeles 7, Calif 


) > 1 . > > + . 
Van Cleef Bros., Inc., 7800 Woodlawn Allmetal Screw Products Co., Ine., 9] 


Ave.. Chicago 19, Ill Stewart Ave., Garden City, N. Y. (p) 
Varflex Corp., 309 N. Jay, Rome, N. ¥. Anti-Corrosive Metal Products Co., Ine,, 
Westinghouse Electric Corp., Gateway Castleton-on-Hudson, N. Y. (F) 


Center, Bldg. No. 3, 401 Liberty Ave., Chase Brass & Copper Co., Waterbury 20, 


‘5. Conn. (F) 

Pittsburgh 22, Pa. . on — 
8 £ d Chicago Screw Co rhe 917 Washington 
Blvd Bellwood, Ill. (G 


FANS and BLOWERS Elastic Stop Nut Corp. of America, Dept 


American Electric Motors, Div. of Amer- N67-222, 2330 Vauxhall Rd Uni 
ican Electronics, Inc., 4811 Anaheim- N. J ey —, 
Telegraph Rd., Los Angeles 22, Calif. Lamson & Sessions Co., 1981 W. 85th 

Bogue Electric Manufacturing Co., 60 Iowa Cleveland 2, Ohio (F) 7 , 

| A\ve., Paterson 3, N. J. 

Dienl Mfg. Co., 1192 Finderne Ave., 

Somerville, N. J Pre-Assembled Washers and Screws 


Eastern Air Devices. Inc., 883 Central 
Ave., Dover, N H 

Emerson Electric Mfg. Co., St. Louis 
Mo. 


American Screw Co., Willimantic, Conn 
91, Central Screw Co., 3501 Shields Ave, 
ae Chicago 9, IIL ; 
‘ Continental Screw Cc ri sedforc 

Fasco Industries, Inc., 100 Augusta, Ro- Sen es ate ( = . wo “ = 


| chester 2, N. ¥ ‘ow, < : 

BSE i Cleveland 2 
| Heinze Electric Co., 685 Lawrence, Low- pycsell Burdcall & W ard Bolt and N 
L, all & We se d Nut 


ell, Mass . ce : 
Koppers Co., Inc., Propeller Dept., 200 Co., Port Chester, N. Y. 


shakeproo oO ois Te Tack, 

| _ Scott, Baltimore 3, Md ae St. «ra See 

Master Appliance Mfg. Co., Bridge & «| < , : ’ hicago 39, Jl 

| Ontario, Racine, Wis South Chester Co., Southco Div., 3rd & N 
Peerless Electric "Co., 1503 W. Market, Governor Printz Blvd., Lester, Pa. 


> United-Carr Fastener Corp., Cambridge 
Warren, Ohio 42, Mass. 6 


| Robbins & Myers, Inc., Propeller Div., 
Ss ield 99, O 
pringhield , bie Recessed Head Screws 


FASTENERS (Bolts & Nuts; Lock Assem- Alden Products Co., 4125 N. Main, Brock. 


blies; Pins; Rivets; Screws; Washers.) ton 64, Mass 
Alimetal Serew Products Cx Inc., 82] 
Bolts and Nuts Stewart Ave., Garden City, N. Y, 
Machine Bolts and Nuts (A) American Screw Co.. Willimantic: Conn, 
a ae mead ck ee 
| Sheet Metal Lock Spring Assembly Nuts Seles a Weaken aa ioe Conn. 


(D) “ F pd . a ae z 
Screw Thread Inserts (E) Central Screw Co., 3501 Shields Ave, 


Cold Headed and Rolled Threaded Pins, 
Studs and Special Parts (F) 


Chicago 9, IIL 
Chase Brass & Copper Co., Waterbury 20, 
Conn. 


Cap Nuts (G) Chicago Screw Co., The, 2517 g 
Spade Bolts (S) “ee ee 9 a , 2517 Washington 
enn, wee, (Chinen) (N) Continental Screw Co., New Bedford, Mass. 
S es Eagle Lock Co., 20 S. Main, Terreyville, 
Conn 
Allmetal Screw Products Co., Inc., 821 pyeo Tool & Screw Cor 90 W 
oT Ave., Garden City, N. Y. (AF "weed Ave "Philadelphia 40 Pa, — 
GW) Great Lakes Screw C ‘hicago, 
Aluminum Co. of America, Alcoa Bildg., aoa oo oe ee 
Pittsburgh 19, Pa. (A Morton Grove. Ill.’ 7 ee : 
j American Screw Co., Willimantic, Conn. Keystone Bolt & Nut Corp., 127 Church, 
(BF) (Cold Header Screws) New York 7, N. Y 
Anti-Corrosive Metal Products Co., Inc., [Lamson & Sessions Co. 1981 W. 85th 
Castleton-on-Hudson, N. Y. (A) Cleveland 2, Ohio z 
ere = Johnson, Waterville 48, Conn. wiiford Rivet & Machine Co., Milford 
(ABF) Conn , are 
sristol Co. Waterbury 20 Conn. (A) . National Lock Corp., Rockford, II. 
Buffalo Bolt Co., N. Tonowanda, N. Y. Wational Screw & Manufacturing Co., 2440 
(AB) E. 75th, Cleveland 4, Ohio 


— Engineering Co., Inc., Norwalk, parker-Kalon Diy., General American 
onn Transportation Corp., 200 Varick, New 











Central Screw Co., 3501 Shields Ave., York 14, N. Y. 

4 C hicago vs Ml. (ABFSW) 7 a Rockford Screw Products Co., Rockford, Ill 
| Chase Brass & Copper Co., Waterbury 20, russell, Burdsall & Ward Bolt and Nut 
|| ae (ABCF) atet ‘ Co., Port Chester, N. Y 
| Chicago Screw Co., The, et Wash- screw Research Association, 706 Union 
| ( angcon a oe ae Ay. Trust Bldg., Providence 3, R. I. 
| ——— Screw Co., New Bedfora, M1888. Seaboard Screw Corp., West Warwick, R.I 
| Elastic Stop Nut Corp. of America, Dept. mmeeton Dis. ilinois Tool Wer 
| Se Qs 9330 Vauxhall Rd Union 2501 N. Keeler Ave., Chicago 39, Il 
| N. J. (ACDEN) — " * Southington Hardware Mfg. Co., South- 
| . zton onn 

Fischer Special Mfg Co., 446 Morgan, mudd Peeunea Steel Co., Jenkintown 9, 
Cincinnati 6, Ohio sag — : Pa 
Gries Reproducer Corp 25 eechwooe oe . —— > 
nee New Rochelle, N. Y. (GW) Wales Beech Corp., Rockford, III. 
Grip Nut Co., 310-K 8S. Michigan Ave., . 
Chicago 4, Ill. (CN) Rivets 
Harper Co., H. M., 8204 Lehigh Ave., \llmetal Screw Products ( In 821 
} Morton Grove, Ill. (ABC) Stewart Ave., Garden City, N. Y 
| Hassall Inc., John P.O Box 2225, Aluminum Co. of America, Alcoa Bldg., 
Westbury, L. IL, N. Y. (F Pittsburgh 19, Pa 
| Keystone Bolt & Nut Corp., 127 Church, Anti-Corrosive Metal Products Co., Inc., 
j New York 7, N. Y. (AB) Castleton-on-Hudson, N. Y. 
Lamson & Sessions Co., 1981 W. 85th, Wslake & Johnson, Waterville 48, Conn 
Cleveland 2, Ohio (ABCDF) Chase Brass & Copper Co., Waterbury 20, 
MacLean-Fogg Lock Nut Co., 5535 N. Wol- Conn. 
ott Ave., Chicago 40, TIL (C) «hicago Rivet & Machine Co., 9609 W 
Milford Rivet & Machine Co., Milford, Jackson Blvd sellwood, Ill 
Conn. (BF) Continental Screw Co., New Bedford, Mass. 
| Palnut Ce Sub. of United-Carr Fastener «du Pont de Nemours & Co. (Inc.), E , 
Corp., 66 Cordier, Irvington 11, N. J Explosives Dept Wilmington 98, Del. 
(C) Gries Reproducer Corp., 125 Beechwood 
| Parker-Kalon Di General American Ave., New Rochelle, N. Y 
| Transportation Corp 200 Varick, New Ilarper Co H M 8204 Lehigh Ave., 
| York 14, N. Y. (AB) Morton Grove, Ill : 
Progressive Mfg. C« 44 Norwood, Tor- Hassall, Inc John, P.O. Box 2225 West- 
rington, Conn. (ABF) bury, L. I., N. Y 
| Russell, Burdsall & Ward Bolt and Nut Keystone Bolt & Nut Corp., 127 Church 
Co., Port Chester, N. Y. (ABF) New York 7, N. Y s 
Seaboard Screw Corp., West Warwick, Milford Rivet & Machine Co., Milford, 
| R. I. (B) Conn 
| Shakeproof Div. of Illinois Tool Works, P.ogressive Mfg. Co., 44 Norwood, Tor- 
2501 N. Keeler Ave., Chicago 39, IL rington, Conr . 
(D) Russell, Burdsall & Ward Bolt and Nut 
| South Chester Corp., Southco Div 3rd & a *ort Chester, N. Y 
N. Governor Printz Blvd., Lester, Pa South Chester Cory Soutl Div., 3rd & 
(CDEF) N. Governor Printz Blvd., Lester, Pa 





T neni t ith anufacturer whose name appears 
ROYAL ELECTRIC COMPANY, Inc., PAWTUCKET, R. I. ° rothis issue use READER INQUIRY FACILITY, page 237. 
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Arc welding of the Filter /Separator. 


Gasoline Filter/Separator made by 
Bendix-Skinner Division almost en- 
tirely of Revere 90-10 Cupro-Nickel. 


It has been found that minute traces of water in aviation 
gasoline can stop the engine when flying in low tempera- 
tures, as at high altitudes, or over the pole. The amount of 
water involved is so small that it would not bother an 
automobile carburetor. To remove it for safe flying requires 
a special Filter/Separator. All metal parts going into this 
filter were specified to be 90-10 Cupro-Nickel. One of the 
contractors for the U. S. Navy is the Bendix-Skinner Divi- 
sion of the Bendix Aviation Corporation, Royal Oak, Mich. 
When Bendix-Skinner obtained the order, it called in 
Revere’s Technical Advisory Service. A complete study was 
made of the blueprints and specifications, in order to set up 
the most economical purchasing schedules. When produc- 
tion began, personnel from the Welding Section of the 
Research and Development Laboratory maintained by 
Revere in Rome, N. Y., went to the Bendix-Skinner plant 
to share their know-how with the welders, so as to be sure 
the welds would pass strict inspection, yet be made at 
competitive costs. 

Cupro-Nickel, 90-10, is highly resistant to corrosion and 
other forms of attack. Because it contains only 10% nickel, 
it is more economical than the richer alloys, yet in many 
applications just as satisfactory. We suggest you look into it. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Baltimore, Md.; Chicago and Clinton, I11.; Detroit, Mich.; 
Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y. 
Sales Offices in Principal Cities, Distributors Everywhere. 
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SHANGHIRIGIN 


TIMING MOTORS 


give perfect performance af all 
temperatures from —40° to -+-140° F. 


®@ dependable, trouble-free 


Users report up to 10 years uninterrupted serv- 
ice from SYNCHRON Timing Motors. True 
synchronous operation. 


© adaptable, versatile 


Gear trains and drives available for almost any 
application. Special drives to order. 
@ powerful, long-lived 


Pull up to 8 in. oz. at 1 RPM — bearcats for 
power! May be stalled continuously without 


coil injury. 

®@ operate in any position 

Work perfectly when mounted in any position 
— upside down, sidewise, at any angle. 

@ self-starting 


Start instantly under full load, smoothly, with- 
out vibration or hesitation. 


@ self-lubricated 


Lubricated for life at the factory for years of 


trouble-free operation . . . inspected 51 times 
before shipment! 


Write for details. Find out how easily 
Synchron Timing Motors, Timing Machines 
and Clock Motors may be applied to mecha- 
nisms now in production or being planned. 


“Work Arorse of the Industry” — 
ee eee 
| 


HANSEN MANUFACTURING CO., INC., Princeton 3, Ind. 


Send catalog and engineering data to: 


Name 


Address 
City Zone State 


| 

| 
| | 
| | 
| | 
| 
: | 
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Tubular Rivet & Stud Co., Wollaston 70 


Mass. 
Screws—Cap and Set. Machine (H); Self 
Tapping (J) 
Allmetal Screw Products Co., Inc., 821 


Stewart Ave., Garden City, N. : 
Aluminum Co. of America, Alcoa Bldg., 
Pittsburgh 19, Pa. 
American Screw Co., 
(HJ) 
Anti-Corrosive Metal Products Co., Inc., 
Castleton-on-Hudson, N. Y. (H) 
Blake & Jehnson, Waterville 48, Conn. 


Willimantic, Conn. 


Bristol Co., Waterbury 20, Conn. (H) 
Central Screw Co., 3501 Shields Ave., 
Chicago 9, Ill. (HJ) 


Chase Brass & Copper Co., Waterbury 20, 
Conn. (HJ) 

Continental Screw Co., New Bedford, Mass. 
(HJ) 

Harper Co., H. M., 8204 Lehigh 
Morton Grove, Ill. (J) 

Hassall, Inc., John, P.U, Box 2225, West- 
bury, L. 1, N. Y. 

Keystone Bolt & Nut Corp., 127 Church, 


Ave., 


New York 7, N. ¥. (HJ) 

Lamson & Sessions Co., 1981 W. 85th, 
Cleveland 2, Ohio (HJ) 

Milford Rivet & Machine Co., Milford, 


Conn. (HJ) 
Parker-Kalon  Div., 
Transportation Corp., 
York 14, N. ¥. (HJ) 
Progressive Mfg 44 Norwood, 
rington, Conn. (H) 
Russell, Burdsall & Ward Bolt and Nut 


General 
200 


American 
Varick, New 


Tor- 


Co., Port Chester, N. Y. (HJ) 

Shakeproof Div. of Illinois Tool Works, 
2501 N. Keeler Ave., Chicago 39, Ill 
(H) 


South Chester Corp., 
N. Governor Printz 
(HJ) 

Standard Pressed Steel Co., Jenkintown 9, 
Pa. (H) 

United-Carr Fastener Corp., Cambridge 42, 
Mass. (HJ) 


Southco Div., 
Blvd., 


3rd & 
Lester, Pa. 


Washers—Flat (K); Lock and Spring (L 
Allmetal Screw Products Co tnc., 821 

Stewart Ave., Garden City, N. ¥. (KL) 
Anti-Corrosive Metal Products Co., Inc., 


Castleton-on-Hudson, N. Y. (L) 


Associated Spring Corp., Bristol, Conn 
(KL) 

Auburn Manufacturing Co., 306 Stack, 
Middletown, Conn. (K) 

Barnes Cv., Wallace, Div. Associated 
Spring Corp., Bristol, Conn. (KL) 
Barnes-Gibson-Raymond Div., Associated 
Spring Corp., 40300 Plymouth Rd., 

Plymouth, Mich. 
B-G-K Cook Plant Div., Associated 
Spring Corp., Ann Arbor, Mich. (KL) 
Blake & Johnson, Waterville 48, Conn. 


Chase Brass & Copper Co., Waterbury 20, 
Conn. (KL) 

Continental Screw Co., New Bedford, Mass. 
(KL) 

Dunbar Bros. Co., Div. 
Corp., Bristol, Conn. 

Garrett Co., Inc., George K., Philadelphia 


Associated Spring 


34, Pa. (KL) 

Gibson Co., William D., Div. Associated 
Spring Corp., 1800 Clybourn Ave., Chi- 
cago 14, Ill. (KL) 

Harper Co., H. M., 8204 Lehigh Ave., 


Morton Grove, Til. (L) 


Joliet Wrought Washer Co., Joliet, Tili- 
nois kh) 

Keystone Bolt & Nut Corp., 127 Church 
New York 7, N. ¥. (KL) 

Lamson & Sessions Co., 1981 W. 85th 
Cleveland 2, Ohio (KL) 

Manross & Sons Co., F. N., Div., Asso- 
ciated Spring Corp., Bristol, Conn. (KL) 

Milwaukee Div., Associated Spring Corp 
341 E. Erie, Milwaukee, Wis. (KL) 
National Lock Washer Co., 40 Hermon, 
Newark 5, N. J. (L) 

Ohio Div., Associated Spring Corp., 1712 
E. 1st, Dayton, Ohio (KL) 


Palnut Co., 
Corp., 66 
(L) 

Raymond Mfg. Co., 


Sub. of 
Cordier, 


United-Carr Fastener 
rvington 11, N. J 


Div., Associated Spring 


Corp., Corry, Pa. (KL) 
Reliance Div., Eaton Mfg. Co., 504 Charles 
Ave., S.E., Massillon, Ohio (L) 


Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y 


Shakeproof Div. of Illinois Tool Works, 


2501 N. Keeler Ave., Chicago 39, IIl. 
(L) 

South Chester Corp., Southco Div., 3rd & 
N. Governor Printz Blvd., Lester, Pa 


(L) 
Thompson-Bremer & Co., Sub. American 


Machine & Foundry Co.. 520 N. Dear- 
born, Chicago 10, Ill. (KL) 
United-Carr Fastener Corp., Cambridge 


42, Mass. (L) 


Wrought Washer Mfg. Co., 2200 8S. Bay, 


Milwaukee 7, Wis. (KL) 

FELT 

American Felt Co., 16 Glenville Rd., 
Glenville, Conn 

Western Felt Works, 4021-41389 W. Ogden 
Ave., Chicago 23, Ill. 


FIBRE, PHENOLIC. See Plastics, Lami- 
nated. 

FIBRE, VULCANIZED. (Board, Sheet, 
Rod, Tubing). 

Continental-Diamond Fibre Co., Newark 
13, Del. 

Insulation Manufacturers Corp., 565 W. 


Washington Blvd., Chicago 6, Ill. 
Mitchell-Rand Insulation Co., 51 Murray, 
New York 7, N. Y¥ 
National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 








To communicate with any manufacturer whose name appears 


Spaulding Fibre Co., : 

ne eas re Inc., Tonawanda, 
Stahlin Brothers Fibre Works, Inc 

E. Belding, Mich + Dom 
Taylor Fibre Co., Norristown, Pa 


West Virginia Pulp and Pa; 
Park Ave., New York 17, 


< 


er Co., 9 
N. ¥. 30 


FILTER ELEMENTS, POW 
METAL oante 


Amplex Div. of 
E-4, Detroit 31, 

Bound Brook Oil-I 
Brook, N. J 

Radio Cores, Inc., 
Lawn, Il. 


Chrysler 
Mich 
ss Bearing Co., Bound 


Cr rp., Dept, 


9540 Tulley Ave, Oak 


FILTERS, RADIO 


Aerovox Corp., New Bedford, Mags 
Astron. Corp., 225 Grant Ave., Newark g 


Dumont- Airplane & Marine 


A Inst 
Inc., 15 William, New York 5. Ney 
Federal Telephone and Radio Co. Div. 
of International Telephone and’ Tele. 
graph Corp., 100 Kingslanc “it. 
ton, N. J. ae 
Filtron Co., Inc., 131-05 Fowl 
‘ Flushing 55, N. Y ee ae 
yeneral Electric Co., Apparatu 
wait: Schenectady 5." N.Y, . oo 
Mallory & Co., Inc., P. R., Ir 
6, Ind -alanapetie 


Sprague Electric Co., 307 Marshall, nN 
Adams, Mass + North 
Torwico Electronics, Inc., 


965 F a 

huysen Ave.. Newark 5, N we 
FINISHES, PRGDUCT. See L, 

Enamels, Paints and Varnishes. 


FLUORESCENT LAMP AUXILIARIES 
Includes 


Adapters, Ballasts, Compen- 
sators, Control Units Starters _ 
Transformers. For Resistors, see Re- 
sistors, Instrument & Radio; also Ca- 
pacitors. 

Acme Electric Corp., 356 Water, © 
Ss : uba, 


Aerovox Corp., New Bedford, Mass, 
Chicago Standard Transformer Corp., Ad- 
dison & Elston Ave Chicago 18, Ti. 


General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 

Sola apeetete Co., 4633 W. 16th, Chicago 
00, . 


Sprague Electric Co., 307 Marshall, North 
Adams, Mass 

Westinghouse Electric Corp., 
Center, Bldg. No. 3, 401 
Pittsburgh 22, Pa. 


Gateway 
Liberty Ave., 


FOILS, WIRE MARKING 


Kingsley Stamping Machine Co., 1606 
Cahuenga, Hollywood 28, Calif. 


FOOT SWITCHES. See Switches. 


FORGINGS 

American Brass Co., Waterbury 20, Conn 

Chase Brass & Copper Co., Waterbury 20, 
Conn. 

Philadelphia Bronze & Brass Corp., Sub. 


of P. R. Mallory & Co., Inc., 22nd 
and Master, Philadelphia 21, Pa. 
Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. (Non-ferrous) 
Ryerson & Son, In Joseph T., Chicago 
Ill. 
FRAMES, MOTOR. See Motor and Gen- 


erator Shells 
FREQUENCY METERS. See Instruments. 


FUSE HOLDERS, MOUNTINGS and 
CLIPS 


Alden Products Co., 4125 N. Main, Brock- 
ton 64. Mass. 

Burndy Engineering Co., Inc., Norwalk, 
Conn 


_— Industries, Inc., 445 Elm, Sycamore, 


Ideal Industries, Inc., Park Ave., 
Sycamore, IIL 

Ilsco Corp., 5745 Cin- 
cinnati 27, Ohio 

Jones Div., Howard B., Cinch Mfg. Corp., 
Chicago 24, Ill. 

Raytheon Mfg. Co., 


1008 


Mariemont Ave., 


Equipment Sales Div., 


Dept. 6120-EM, Waltham 54, Mass. 

— Mfg. Co., H. B., Battle Creek, 
Mich. 

Square D Co., 6060 Rivard, Detroit 11, 
Mich. 

FUSES 

Burndy Engineering Co., Inc., Norwalk, 
Conn, 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y 


Royal Electric Co., Inc., ‘Pawtucket, R. I. 


Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa 

GAGES, TEMPERATURE, PRESSURE 
and VACUUM 

Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa. 

Bristol Co., Waterbury 20, Conn, 

Edison, Inc., Thomas A., Instrument Div., 
Dept. 53, West Orange, N. J 

TAGliabue Instrument Div., Weston Elec 
trical Instrument Corp 614 Freling- 
huysen Ave., Newark 5, N. J 

Wheelco Instruments Div Barber-Colman 


Co 1403 Rock, Rockford, Il. 


in this issue use READER INQUIRY FACILITY, page 237. 
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FLEXLOC AT WORK 
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nts, 


MORE AND MORE FLEXLOC LOCKNUTS are being used 


ek on assemblies where dependable locking is essential to the operating efficiency of 


= the equipment. This stationary spindle is a good example of the difficult jobs 

_ FLEXLoc locknuts are doing throughout industry. 

Ve., 

‘in- FLEXLOCs were put on this unit after a number of other locknuts had failed to keep 

rD., the spindles tight. Even the high humidity, extreme vibration, and presence of lint 

“a and grease have not loosened the FLEXLOcs. 

= FLexLoc Self-Locking Nuts—one piece, all metal—are available in a full range of 
sizes in any quantity. Standard FLEXLocs are stocked by leading industrial distrib- 
utors everywhere. Write for Bulletin 866 and samples. STANDARD PRESSED STEEL 

ie Co., Jenkintown 9, Pa. 

. I 


we DO YOU KNOW ? Standard Fiextocs smooth off rough bolt threads, 


The locking threads on all-metal FLEXLOcs are not chewed up when used on rough bolts. 


URE Standard FLextocs lock securely on bolts varying in diameter tolerances. The all-metal, F LEX LO ¢ 











Inc., resilient locking sections of the nut accommodate themselves to the diameter tolerances. ® 
Pa. E y ; 
i. Standard FLEXLOcs are one piece, all metal. They are not affected by temperatures to LOCKNUT DIVISION 
> 550°F. Nuts lacking these features have a more restricted temperature range. 
blec- > 
‘ing- Standard FLExLocs lock securely—stopped or seated—when 14 threads of a standard bolt 
Iman are past the top of the nut. 
— Standard FLEXxLocs are not affected by moisture, oil, dirt or grit. They lock efficiently under 
all conditions, regardless of the vibration encountered. JENKINTOWN PENNSYLVANIA 
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For All Types of 
Permanent Magnet 


Applications... 





If you are designing or building a product using 
permanent magnets, you should know about 
General Magnetic Alnico V—the magnet that 
works HARD and FOREVER. We make magnets and 
only magnets—in all sizes and capacities—in all 
quantities. 


GENERAL MAGNETIC CAN: 
@ Show you how to get best performance per 


dollar. 

@ Offer latest in materials and processing 
development. 

@ Offer inspected uniform quality to any degree 
required. 


@ Assist you in the design of the product. 


GENERAL 
MAGNETIC corp. 


Witte te mall Othe lela z 


10007 ERWIN, DETROIT 34 








GALVANOMETERS. See Instruments 


GASKETS 

American Felt Co., 16 Glenville Rd, 
Glenville, Conn 

Armstrong Cork Co., 7005 Ingersol, Lan- 
caster Pa. (Cork and Rubber Composi- 
tions) 

Auburn Manufacturing Co., 306 Stack, 
Middletown, Conn 

Chase Brass & Copper Co., Waterbury 20 
Conn 

Chicago 1301 Elston 


Rawhide Mfg. Co., 

Ave., Chicago 22, Ill 

Crane Packing Co., 
Chicago 13, IIL 


1824 Cuyler Ave., 


Felters Co., 205 South Boston 11, Mass. 
Garlock Packing Co., Palmyra, N. Y. 
Goshen Rubber Co., Inc P.O. Box 517 


Goshen, Ind 
Johns-Manville, Box 60, New York 16, 
Metal Textile Corp., 

tronic Shielding) 
Minnesota Rubber & Gasket Co., 

Wooddale Ave., Minneapolis 16, 
Raybestos-Manhattan, Inc., 

tile Div., Manheim, Pa. 
Roth Rubber Co., 1856 S. 54th Ave., 


cago 50, Ill. 
U. 8. Gasket Co., Camden 1, N 


Rosetle, N. J. (Elec- 


3630 
Minn 
Asbestos Tex- 


Chi- 


U. S. Rubber Co., Rockefeller Center 
New York 20, N. Y. 
Western Felt Works, 4035-4117 Ogden 


Ave., Chicago 23, Ill. 
GEARMOTORS. See Motors. 
* 


GEARS and PINIONS 


Amplex Dig. of Chrysler Corp., Dept. E-4 
Detroit Mich 

Atlas Precision Products Ce. (Div. of 
Prudential Industries), 3801 Castor Ave., 
Philadelphia 24, Pa. 

Beaver Gear Works, Inc., 1035 Parmele, 
Rockford, Il. 

Bowmar Instrument Corp., 2415 Penn- 
sylvania Ave., Ft. Wayne, Indiana 
Cone-Drive Gears Div., Michigan Tool 
Co., 7171 E. MeNichols Rd, Detroit 

12, Mich. 

Continental-Diamond Fibre Co., 
13, Del. 

Franke Gear Works, Inc., 1922 W. Co- 
lumbia Ave., Chicago 26, TL 


Newark 


Gear Specialties Inc., 2635 W. Medill 
Ave., Chicago 47, Ill. 
Gries Reproducer Corp., 125 Beechwood 


Ave., New Rochelle, N. Y¥ 


Process Gear Co., Inc., 4612 W. Fuller- 


ton Ave., Chicago 39, IIL 
Radio Cores, Inc., 9540 Tulley Ave., Oak 
Lawn, Ill 


Shakeproof Div. of Illinois Tool Works, 
2501 N. Keeler Ave., Chicago 39, IIL 

United States Graphite Co., 1621 Holland. 
Saginaw, Mich. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave.. 
Pittsburgh 22, Pa. 


GENERATORS. See Motors 


GENERATORS, ELECTRONIC 


Avion Instrument Corp., 299 Highway No 
17, Paramus, N. J. 

Bogue Electric Manufacturing Co., 60 
Iowa Ave., Paterson 3, N. J. 

Daven Co., 176 Central Ave., Newark 4 
N. J 


Electric Indicator Co 
Ave., Springdale, Conn 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y 

General Electric Co., Electronics 
Electronics Park, Syracuse 1, N 

Howard Industries, In Dept 
State, Racine, Wis. 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6120-EM, Waltham 54, Mass. 

Seve - of America, New Hyde Park 


Inc., 105 Camp 
Div., 
a ee 

EM-6, 1760 


Southwestern Industrial Electronics Co 


2831 Post Oak Rd., P.O. Box 13058, 
Houston, Texas 

GERMANIUM DIODES. See Semi-Con 
juctors, also Rectifiers, Metallic. 


GLASS-BONDED MICA 


Continental-Diamond Fibre Co., Newark 
13, Del. 

General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. 

Mycalex Cap. of America, 116 Clifton 


Bivd., Clifton, N. J 
GLASS-FIBER. 


YARNS. CLOTHS and 
TAPE. See 


Fabrics, Insulating 


GLASS, TECHNICAL 


Corning Glass Works, Corning. N. Y¥ 

Hermaseal C In Elkhart, Ind 
Tubes) 

Kopp Glass, Inc., Swissvale, Pa. 

Mansol 140 Little, Belle- 


Ceramics Co., 
ville, J 


Pittsburgh Plate Glass Co., 1 Gateway 


Center, Pittsburgh 22, Pa. 
GOLD, ROLLED. (Plate and Wire) 
American Silver Co., Inc., 36-02 Prince, 
Flushing 54, N. Y. 
Baker & Co., Inc., 113 Astor, Newark 5, 
ae 
yeneral Plate Div., Metals & Controls 
Corp 46 Forest, Attleboro, Mass, 


Handy & Harman, 82 Fulton, New York 
38. N. ¥ 

Makepeace Co., D. E., Div. of Union Plate 
and Wire Co., Attleboro, Mass. 

Ney Co., J. M., 371 Elm, Hartford 1, 
Conn. 





GRAPHITE. See 


Carbon and Grapnite 
GREASE, BEARING 
Dow Corning Corp., Dept 1506, Mia 
land, Mich. (Silicone) 


GRIPS and CLAMPS, STRAIN RELIEF 


Heyman Mfg. Co., 

Pyle-National Ca., 
Chicago 51, Ill 

Walker Co., George, 118 Amsterdam Ave 
Passaic, N. J 


Kenilworth 1, N. J, 
1388 N. Kostner Ave 


HARNESSES and ASSEMBLIES, Wire 


Alden Products Co., 4125 N. Main, Brock- 
ton 64, Mass 
Belden Mfg. Co., 4633 W. Van Buren, 


Chicago 44, IIL 
Columbia Wire & Supply Co., 2850 Irving 
Park Rd., Chicago 18, Ill 


50 Church, New York 


Cornish _ Co., 

Crescent Co., Carol Cable Div., Pawtucket, 

oe 

Drake Manufacturing Co., 1711 W. Hub- 
bard, Chicago 22, 1. 

Essex Wire Corp., Wire Assembly Diy. 
Monticello, Ind. F 

General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn 

Joy Manufacturing Co., Henry W. Oliver 
Bldg., Pittsburgh 22, Pa. 

Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester 8, Mass. 


Switchcraft, Inc., 1828 N. Halsted, Chi- 
cago 22, IIL 
Whitney Blake Co., New Haven 14, Conn. 


Wire Stripper Co., 1729 Eastham Ave., 
East Cleveland 12. Ohio. 


HEADPHONES and HEADSETS 


Automatic Electric Sales Corp., 
Van Buren, Chicago 11, IIL. 


HEATING ELEMENTS and UNITS 


1033 W 


Carborundum Co., Globar Div., Niagara 
Falls, N. . 

Cutler-Hammer, Inc., 1264 St. Paul Ave., 
Milwaukee 1, Wis. 


Driver Co., Wilbur B., 150 
Ave., Newark 4, N. J. 
Ferro Electric Products, Inc., 
Ferro Corp., Kirkland, I. 
Ferred Mfg. Co., Sub. of Ferro 
605 N. River, Bacavia, Ill. 
General Electric Co., Apparatus 

Div.. Schenectady 5. N. Y 
Master Appliance Mfg. Co., 
Ontario, Racine, Wis 
Still-Man Co., 429 E. 
i ws ee 
Syntron Co., Homer City, Pa 
Vulean Electric Co., Danvers 2, 
Watlow Electric Mfg. Co., 1362 
Ave., St. Louis 14, Mo 
Westinghouse Electric Corp., 160 
Meadville, Pa 


Riverside 
A Sub. of 
Corp 
Sales 
Bridge & 


164th New York 


Mass. 
Ferguson 
Mercer, 


HERMETIC SEALS. 
minals, Hermetic. 


See Seals and Ter- 


HIGH-FREQUENCY HEATING UNITS 

Allis-Chalmers, Milwaukee 1, Wis 

General Electric Co., 
Div., Schenectady 5 ° ° 

Radio Receptor Co., Inc., Semi-Conductor 
Div., 251 W. 19th, New York 14, N. Y. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


fags "Sales 


HIGH NICKEL ALLOYS, See Nickel and 
Nickel Alloys. 


HOISTS, PNEUMATIC. See Pneumatic 
Tools and Equipment 


HOLDERS, COMMUTATOR BRUSH 


D. B. Flower Manufacturing Co., 1217 
Spring Garden, Philadelphia 23, Pa. 
Graphite Metallizing Corp., 1059 Nep- 
perhan Ave., Yonkers 3, N. Y 

Mycalex Corp. of America 
Blvd., Clifton, N 
Mica) 

Phoenix Electric Mfg. Co., 
Chicago 24, Ill 

Trinle ““M Electronents Div., 
Molding & Mfg. Co., 


116 Clifton 
Glass Bonded 


1211 W. Lake, 


Midwest 
Gurnee, Ill 


IMMERSION HEATER UNITS See Heat- 
ing Elements & Units. 


IMPREGNATING COMPOUNDS. See Ce- 
ment, Insulating & Sealing Waxes 


and Compounds. 


INDICATORS, HEAT. See Thermometers 


INDICATORS, SPEED. See Tachometers 


INDUCTION HEATING. See 
queny Heating Units 


High-Fre- 


INFRA-RED LAMPS. Sce Lamps, Incan- 


jlescent & Infra-red 
INSTRUMENTS. ELECTRICAL MEAS- 
URING and TESTING 
Acme Electric Corp., 356 Water, Cuba, 
N. ¥ 
Aerovox Corp., New Bedford, Mass 
Assembly Products Inc., Chesterland 14 
Ohio 


Associated Research Inc Belmont, 
Chicago 18, Ill 

Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa 

Bristol Co., Waterbury 26, Conn 
Burlington Instrument Co., 125 Third 
Burlington, Iowa 


, 3794 W 


To communicate with one manufacturer whose name appears 


in this issue use READ 


R INQUIRY FACILITY, page 237. 
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U. S. Royalite 


wins its —; 


wings 
in the aircraft 
industry 


Tough, versatile Royalite has found increasing 
and diversified uses in the aircraft industry. 

Cessna Aircraft Company, Wichita, Kansas, 
builders of fine personal and executive airplanes, 
was among the first to recognize Royalite’s ad- 
vantages. 

Royalite was first used in the Cessna 170 several 
years ago. Later, more uses were found in the 
Cessna 180. The luxurious new Cessna 310 has 
even more Royalite parts, many in the handsome 
interior. There have been increasing uses with 
each new model. Yes, the aircraft industry, like so 
many other industries, is finding more and more 
uses for Royalite. Here are 6 of the important 
reasons: 


@ Tough, high impact strength, and long wear. 
@ Beauty and durability of color and grain finish. 


@ Lighter weight than commonly used metals. 


Write, wire, phone: 


UNITED 


RUBBER 


JUNE 1955 


@ Low tooling costs and inexpensive forming 
operations. 


@ Resistant to most oils, acids and chemicals. 


@ Engineering and design versatility for contours 
and sharp detail. 


Manufacturers in almost every field have used 
Royalite in solving production and cost problems. 
There’s a Royalite use for your product. Get all of 
the facts. See how Royalite can improve appear- 
ance and performance—and cut costs. 











STATES RUBBER COMPANY 


2638 NORTH PULASKI ROAD, CHICAGO 39, ILLINOIS 
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Now! End Cord and 
Cable Failures here 


GRip 






ener 





STRAIN 
RELIEFS 


ee 


© Permanently anchor 
exterior conductors 

e Withstand strains up 
to 100 Ibs! 


Low cost, easily installed 

GRIPMASTER Strain Reliefs 
anchor cords and cables at point of 
entry and positively prevent loosening 

of the conductor at the terminals. Solve 
your cord and cable failures PERMANENTLY 
wherever exterior conductors supply the 
power! Underwriters accepted. 


FOR EVERY TYPE OF CONNECTION! 
EVERY ASSEMBLY LINE OPERATION! 


GRIPMASTER ALL-METAL TYPE 


Slight pressure permanently positions 
this one-piece type. The strain relief 
forms a smooth metal band which is 
firmly locked in a tenacious grip about 
the cable. 


GRIPMASTER CLICKON TYPE 


Clicks on in seconds, locks securely in == 
position. The Clickon formsanimmovable ~ 
ring with uniform pressure around the 
cable circumference. 


GRIPMASTER INSULATED TYPE 


Especially adapted to assembly line 
operations. Forms a neat, compact ring, 
holding the cable in a vise-like grip. 





GRIPMASTER WIRE 
BINDING SLEEVES — 


Prevent the fraying of 
cord ends. Specially treat- 
ed rubber tubes available 
in 5 wire sizes to .790. 


CALL OR WRITE TODAY, FOR NEW 
CATALOG, SAMPLES, QUOTATIONS 


GEORGE WALKER COMPANY 


EXCLUSIVE MANUFACTURERS 





118 AMSTERDAM AVENUE, PASSAIC, NEW JERSEY 
358 


ER 























enna ne 


Oqeee Os. 176 Central Ave., Newark 4, 
DeJur-Amsco Corp., 
Long Island City 1, 
Doelcam, Div. of Minneapolis-Honeywell 
Soldiers Field Rd Boston 35, Mass 
Federal Telephone and Radio Co., Div. of 
International Telephone and ‘Telegraph 
Corp., 100 Kingsland Rd., Clifton N. J 
Freed Transformer Co., Inc., 1736 Weir- 


45-01 Northern Blvd., 
Z. 


field, Brooklyn (Ridgewood) 27, N. Y 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Holnb Industries, Inc 1445 Elm, Sycamore 

Ideai Industries, Inc., 1008 Park Ave., 
Sycamore, Ill 

Industrial Test Equipment Co., 55 E. 11th 
New York 3, N. Y. 

International Instruments, Inc., P.O. Box 


2954, New Haven 15, 


nn 
National Pneumatic Co., Inc., ‘and Holtzer- 


Cabot Divs., 125 Amory, Boston 19, 
Mass. 

Radio Corp. of America, Tube Div., Har- 
rison, N. J 

Roller-Smith Co., 1000 Eighth Ave., Beth- 


lehem, Pa 
Simpson E lectric - 
Chicago 44, Ill. 
Southwestern Industrial Electronics 
P.O. Box 13058, 2381 Post 
Houston, Texas 
Sterling Manufacturing Co., 7201 
worth Ave., Cleveland 2, Ohio 
Sterling Precision Instrument Corp 34-17 
Lawrence, Flushing 54, N 


5202 W. McKinzie 


Corp., 
Oak Rd., 


Went- 


Waterman Products Co., Inc., 2445-63 
Emerald, Philadelphia 25, Pa. (Oscillo- 
scope) 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 


Pittsburgh 22, Pa. 
Weston Electrical Instrument 
Frelinghuysen Ave., 


Corp., 614 
J 
Wheelco 


Newark 5, N. J. 
Instrument Div., Barber-Colman 


Co., 1403 Rock, Rockford, Ill. 
INSTRUMENTS, ELECTRONIC. See 

also Oscilloscopes, Recorders. 
Automatic Temperature Control Co., Inc. 


5234 Pulaski Ave., Philadelphia 44, Pa. 
Bristol Co., Waterbury 20, Conn. 
—— 176 Central Ave., Newark 4, 
N 


Doelcam, Div. of Minneapolis-Honeywell 
Soldiers Field Rd Boston 35, Mass 
Du Mont Laboratories Inc., Allen B., 760 
Bloomfield Ave., Clifton, N. J. 

Federal Telephone and Radio Co.. Div. of 
International Telephone and Telegraph 
Corp., 100 Kingsland Rd., Clifton, N. J 


General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Has —— Instrument Co., Inc., Hampton 

Hewiett- “P ackard Co., 2705E Page Mill 


Rd., Palo Alto, Calif 

Industrial Test Equipment Co., 55 
llth, New York 3, N 

Librascope, Inc., 1607 
Calif. 

Magnetic Amplifiers, Inc., 
New York 55, N. 

Sanborn Co., Industrial Div., 195 Massa- 
chusetts Ave., Cambridge 39, Mass. 

Servo Corp. of America, New Hyde Park, 
N. Y 


McKinzie, 


East 


Flower, Glendale, 


632 Tinton Ave., 


Simpson Electric Co., 
Chicago 44, Ill 

Weston Electrical 
Frelinghuysen Ave 


5202 W. 


Instrument Co., 614 
, Newark 5, N. J. 

INSTRUMENTS, 
STANDARD 

Acme Electric 
a. a 


LABORATORY 


Corp., 356 Water, Cuba, 
Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa 
Bristol Co., Waterbury 20, Conn. 
Clarostat Mfg Co., Inc., Dover, N. H. 
DeJur-Amsco Corp., 45-01 Northern Blvd 
Long Island City 1, N. Y. 
Doeleam, Div. of Minneapolis-Honeywell 
Soldiers Field Rd., Boston 35 
Freed Transformer Co., Inc., 1736 
field, Brooklyn (Ridgewood) 27, N. 
General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Radio Frequency Laboratories, Inc., 
ton 9, N. J. 

TAGliabue Instruments Div., 
trical Instrument Corp., 


Boon- 


Weston Elec- 
614 Frelinghuy- 


sen Ave., Newark 5, N. J. 
Westinghouse Electric Corp Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa 
Weston Electrical Instrument Corp., _ we 


Frelinghuysen Ave., Newark 5, N 
Wheelco Instruments Div., Barber- aaa 
Co., 1403 Rock, Rockford, II 


INSULATING MATERIALS. See follow- 


ing specific headings 
Cement, Insulating and Sealing 
Ceramics 
Cork and Cork Composition 
Fabrics, Insulating 
Felt 
Fibre, Vulcanized 


Glass-Bonded Mica 

Insulation, Wire and Cable 

Mica, Molded and Laminated 

Paper, Insulating 

Plastics, Molding, Laminating, 
ing and Extrusion Compounds 

Porcelain 

Rubber and Rubber Products 

Silicones 

Sleeving and Tape, 

Tape, Friction and Splice 

Tape and Sheeting, Synthetic 

Tubing, Paper 

Tubing and Sleeving, Braided Fabric 

Tubing and Sleeving. Extruded Plastic 

Varnishes, Compounds and Resins, In- 
sulating 

Waxes and Compounds 


Cast- 


Asbestos 


Resin 


INSULATION, WIRE and CABLE (Cg. 
ramic and Synthetic) 


American Lava _ Corp., 
Tenn. 

Bakelite Co., A Div. of 
& Carbon Corp., 300 
New York 17, N. Y 


Chattanooga 5 


Union Carbi 
Madison = 


Dobeckmun Co., 3301 Monroe e., C _ 
land 13, Ohio leve 

Dow Corning Corp. Dept 1506, Mia. 
land, Mich. (Silicone) 

du Pont de Nemours & Co., (Inc.), E, 1 
Wilmington 98, Del. : 

Eastman Kodak Co., Rochester 4, N. y, 

General Electric Co., Construction Mate. 
rials Div., Bridgeport 2, Conn. 

Goodrich Chemical Co., B. F., Diy. of 
B. F. Goodrich Co., Dept. BK.3, Rose 
Bldg., Cleveland 15, Ohio 

Kellogg Co., M. W., Chemical Mfg. Diy, 
Danforth Ave., Jersey City 5, N. J, 


Oronite Chemical Co., 38 Sansome, Sa, 


Francisco 4, Calif 

Sprague Electric Co., 307 Marshall, North 
Adams, Mass 

Uv. 8 Rubber Co Rockefeller Center, 


New York 20, N. ¥ 
IRONS, SOLDERING. Sex 


Soldering 
Equipment. 


ISOLATORS, VIBRATION and 


SHOCK, 
See Mountings, Rubber & 


Synthetic. 


JEWEL, LIGHT yo hai See 
Lights, Pilot and Indicator 

KNOBS and HANDLES, STOCK 
MOLDED 

Chicago Molded Products Cory 1024 N, 
Kolmar Ave., Chicago 51, Ill 

Davies Molding Co. Harry, 1428 N. 
Wells, Chicago 10, Il 

Dimco-Gray Coe., 710 I Jixt Dayton 7 
Ohio 

General American Transportation Corp., 
Plastics Div., 135 S. La Salle, Chicag¢ 
90, Ill 

Kurz-Kasch, Inc., 1419 S. Broadway, Day- 
ton 1, Ohio 

Midwest Molding & Mfg. Co., Gurnee, 


Ill. 


Raytheon Mfg. Co., Equipment Sales Div., 


Dept. 6120-EM, Waltham 54, Mass. 
Richardson Co., 2799 Lake, Melrose Park, 
Ill 
Rogan Brothers, 8027 N. Monticello Ave., 


Skokie, Ill. 


LACQUERS, ENAMELS, PAINTS and 
VARNISHES, FINISHING 


Allied Research Products, Inc., 


E. Monument, Baltimore 5, Md 


4004-06 


Aluminum Co. of America, lcoa Bldg., 
Pittsburgh 19, Pa. 

Bakelite Co., A Div. of Union Carbide 
& Carbon Corp., 300 Madison Ave., 
New York 17, N. Y 


Dow Corning 
land, Mich. 
nishes) 

du Pont de Nemours & Co., (Inc.), E 
Finishes Dept., Wilmington 98, Del. 

Pittsburgh Plate Glass Co., 1 Gateway 
Center, Pittsburgh 22, Pa 


LAMINATED METALS, PRECIOUS and 
BASE (Sheet, Tube and Wire) 


Baker & Co., Inc., 113 Astor, Newark 5 
N. J 


Corp., Dept 1505, Mid- 
(Silicone Resins & Var- 


Brainin Co., C. S., 320 Washington, Mt. 
Vernon, N. Y 

General Plate Div., Metals and Controls 
Corp., 45 Forest, Attleboro, Mass 

Handy & Harman, 82 Fulton, New York 
uo, N.S. 

Makepeace Co., D. E Div. of Union 
Plate and Wire Co., Attleboro, Mass. 


LAMINATED PLASTICS. See Plastics. 


LAMINATIONS, MOTOR and 


TRANSFORMER 
Magnetics, Inc., Dept. EM-21, Butler, Pa 
Thomas & Skinner Steel Products Co., 
1114 E. 23rd, Indianapolis 7, Ind. 


LAMPS, FLUORESCENT 


General Electric Co., Nela Park, 
land 12, Ohio 

Westinghouse Electric Corp 
Center, Bldg. No. 3, 401 
Pittsburgh 22, Pa. 


LAMPS, INCANDESCENT and 
INFRA-RED 


General Electric Co., 
12, Ohio 

Westinghouse Electric Corp., Gateway 
Center Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


Cleve- 


Gateway 
Liberty Ave., 


Nela Park, Cleveland 


LAMPS, MERCURY VAPOR 


General Electric Co., Nela Fark, Cleveland 
12, Ohio 

Westinghouse Electric 
Center Bidg. No. 
Pittsburgh 22, Pa. 


Corp., Gateway 
3, 401 Liberty Ave., 


LAMPS, MINIATURE (Pilot and Indl- 
cator) 
Chicago Miniature Lamp Works, 1500 N. 


Ogden, Chicago 10, Tl. 

General Electric Co., Nela Park, Cleveland 
12, Ohio 

Herzog Miniature Lamp Works. Inc., 1 
Jackson Ave., Long Island City 1. N. Y. 

Westinghouse Electric Corp., Gateway 
Center Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


12-23 


LAVA. See Coram ics 


—— 


To communicate with any mennloctuer when name appears 
in this issue use READER INQUIRY FACILITY, page 237. 
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“And I Said I'd 
Never Use a 


Drafting Machine” 


Bruning Counterbal- 
anced Drafters and 
Bruning Track Draft- 
ers provide fast, easy, 
accurate drafting on 
vertical boards and on 
extra-large drawings. 


Bruning Equipoise 
Drafters are available 
with either the Civil 
Engineer protractor 
head, shown here, 
with its special azi- 
muth scale, or the 
Standard protractor 
head. 


BRUNING 


America’s Largest Supplier of Engineering 


and Drafting Equipment. 


CHARLES BRUNING COMPANY, INC., 4700 MONTROSE AVE., CHICAGO 41, ILL. 


JUNE 1955 





ay 


Take a tip from an increasing number of draftsmen who, perhaps like 
yourself, were reluctant to try any drafting machine or had been 
disappointed in a conventional type drafter. These men now report: 
Bruning Equipoise Drafters cut drafting time over conventional 
equipment up to 40% on most jobs, up to 50% on some structural 
drawings — beat any other drafting machine they ever tried. 


But prove it to yourself! See how fast you’ll work with one precision 
instrument combining T-square, straightedge, triangle, protractor, 
and scales. Feel how the patented Equipoise mechanism eliminates 
any drift from gravity, literally makes the drafter “float” into place. 
Find how easy it is to rotate, turn, and lift this drafter —all with the 
left hand. At the same time, operate the Touch Control button with 
your left thumb to set the drafter automatically at any of 24 commonly 
used 15-degree increment angles. Don’t overlook the special scale 
lock that makes it easy to change the scales, holds the scales rigid. 


Your own test will convince you of the superiority of a Bruning 
Equipoise Drafter. Mail coupon today! 


Charles Bruning Company, Inc., Dept. 1709 
4700 Montrose Ave., Chicago 41, Illinois 


Please send me the free booklet on Bruning 
Drafting Machines. 





Nn eee 
ee 
Address__ 

| 2 County State 
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VACUUM PROCESS INSURES - 
UNIFORM QUALITY — 
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TOP PERFORMANCE 
FBOOSTS PRODUCT SALES 


a 


with SYV7RON 
SELENIUM RECTIFIERS 


The extremely high ratio of d-c output to a-c input of Syntron 
Rectifiers is increasing the performance and sales of many 
products requiring current conversion. Vacuum processed to in- 
sure uniform, top-performance, Syntron Rectifiers are produced 
in the greatest range of cell sizes available and with the lowest 
forward voltage drop. In sizes from 1” square cells up to 30,000 
watt stacks for almost any requirement. 


. . . and for lower production costs 
ELECTRIC HEATING ELEMENTS 


Flat, thin strip design—moaximum 
heat contact—uniform distribu- 
tion. Full heat in a few seconds 
In shapes for any requirement 


 — ~~) 





PARTS FEEDERS 


Automatic, oriented, single line feeding of parts 
at finger-tip controiled speeds. Handle parts of 
practically any shape or material. Vibratory op- 
eration—ideal for automatic handling. 








ELECTRIC VIBRATORS 


Assure a free flow of stubborn materials through 
bins, hoppers and chutes. No arching, plugging 
or clogging. Rheostat controlled vibration 





Write today for complete catalogue data—Free 


SYNTRON COMPANY 


Homer City, Pa. 


490 Lexington Ave. 
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LAYOUT FLUID 


Dykem Co.. 2303-F N. 11th, St. Louls 6 
Mo. 

LENSES, PRESSED GLASS 

Corning Glass Works, Corning. N. Y 

Kopp Glass, Inc., Swissvale, Pa. 

LIGHTS, PILOT and INDICATOR 


Alden Products Co., 4125 N. Main, Brock- 


ton 64, Mass. 

Cannon Electric Development Co., Dept. 
500, 3209 Humboldt, Los Angeles 31 
Calif. 

Crouse-Hinds Co., Syracuse 1, N. Y. 

Dialight Corp., 42-60 Stewart Ave., Brook- 


lyn 37, N. . 
Drake Manufacturing Co., 1711 W. 
bard, Chicago 22, Il 
General Electric Co., Nela Park 
12, Ohio 


Hub- 


Cleveland 


Hetherington, Inc., Sharon Hill, Pa 

Johnson Co., E. F., 204 Second Ave 
S.W., Waseca, Minn. 

Pass & Seymour Inc., Solvay Station 


Syracuse 9 


Pyle-National Co., 1388 N. Kostner Ave 


Chicago 51, Il. 
Square D Co., 4041 N. Richards, Mil 
waukee 12, Wis. 


LOCKNUTS and LOCK WASHERS 


See Fasteners 
LUBRICANTS 
Electrofiln Ir Dept V-7 Pr. Oo Box 
106. North Hollywood 6, Calif. 


LUBRICATORS, OIL and GREASE 

Gits Bros. Mfg. Co 1840 S. Kilbourr 
Ave.. Chicago 23, Ill 

LUGS and TERMINALS 


Aircraft-Marine Products, Inc., 


2100 Pax- 
ton. Harrisburg, Pa 


American Brass Co., Waterbury 20, Conr 

Bead Chain Mfg. Co., 13 Mountain Grove 
Bridgeport 5, Conn. (Hollow Tubular) 

Burndy Engineering Co., Inc., Norwalk, 
Conn, 

Cambridge Thermionic Corp.. 453 Concord 
Ave., Cambridge 38, Mass 

Hart Manufacturing Co., 211 Bartholomew 
Ave., Hartford, Conn. (Snap-in) 

Heyman Mfg. Co., Kenilworth 1, N. J 

Ilseo Corp., 5745 Mariemont Ave., Cin 
cinnati 27, Ohio 

Johnson Co., E. F., 204 Second Ave., 
S.W., Waseca, Minn. 

Jones Div., Howard B., Cinch Mfg. Corp 
Chicago 24, IIl. 

Krueger & Hudepohl, Walsh Bldg., Cin 
cinnati 2, Ohio 

Malco Tool and Manufacturing Cc 0 
W. Lake, Chicago 24, Il 

Mycalex Corp. of America, 116 Cliftor 
Blvd., Clifton, N. J 


Rajah Co., 35 Verona Ave Newark 4 
mn 2 


Shakeproof Div. of Illinois Tool Wor 


2501 N. Keeler Ave., Chicago 39, Il 

Sherman Mfg. Co., H. B., Battle Creek 
Mich 

Soreng Products Corp 9551 Soreng Ave 
Schiller Park, Il 

Thomas & Betts Co., Inc., 28 Butler, 
Elizabeth 1, N. J 

Thompson-Bremer & Co.. Sub. Americar 
Machine & Foundry Co., 520 N. Dear 














born, Chicago 10, II. 

MACHINES. See specific headings 
Balancing: Coil Winding: Die Casting 
Eyelet Attaching; Microfilm; Mol g 
Print: Rivet Setting; Screw Driving 
Strippers. Wire ation Test Als¢ 
see Marking Machines and Devices 

MAGNETIC AMPLIFIERS 
Sogue Electric Manufacturing Co., 60 Iowa 
Ave., Paterson 3, N. J 

Doeleam, Div. of Minneapolis-Honeywell 
Soldiers Field Rd Zoston 35. Mas 

Freed Transformer Co., Inc.. 1730 Weir 
field. Brooklyn (Ridgewood) 27, N. ¥ 

General Electric Co., Apparatus Sales 
Div.. Schenectady 5, N. Y 

Inet Div. of Leach Corp 4441 Santa Fe 
Ave., Los Angeles 58. Calif 

Kearfott Co., Inc., 1378 Main Ave Clif 
ton, N. J 

Keystone Products Co., 904-6 2%3r Unior 
City, N. 4 

Magnetic Amplifiers, Inc., 632 Tinton Ave 
New York 55. N. Y¥ 

Magnetic Research Corp., 200 Center, E] 

. Calif. 
ico Electronics. Tr 965 Frelinchu 
en Ave., Newark 5, N, ? 

Westinghouse “lectr Corp Gateway 


Fler 
Center Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 


MAGNETIC BRAKES. See Brakes, Mag 
netic, 


MAGNETIC MATERIALS. See Steel Elec- 


trical Magnets, Permanent Magneti 
Recorder Components Powdered Metal 
Products 


MAGNETIC RECORDER COMPONENTS 
Driver Cc Wilbur B. 150) Ris 


erside 
Ave Newark 4 N. J 

Minnesota Mining & Mfg. Co., Electrical 
Products Div., 900 Fauquier <Ave., St 
Paul 6, Minn. (Tape) 


MAGNETIZERS and DEMAGNETIZERS 


Radio Frequency Inc., 
toonton 9, N. J 


Laboratories, 





To communicate with any manufacturer whose name appears 


MAGNETS, PERMANENT 


Arnold Engineering 


Co., Marengo, 
Crucible Steel Co Ml 


of America, Henry Ww 


Oliver Bidg., Pittsburgh 30, pg 
General Magnetic Corp., 10007 . 
Detroit 34, Mich. Ervin, 
Indiana Steel Products Co., Valparaiso 
Ind F 
Thomas & Skinner Steel Products Co. 
1114 E. 23rd, Indianapolis 7, Ing 
MAGNET WIRE. See Wire, Magnet. 


MARKING MACHINES and DEvViCcEs 
(For Marking Wire, Foil, Plates, ete.) 


Machine Co., 6 
Hollywood 28, Cali¢.” 28% 


Kingsley Stamping 
Cahuenga, 


MATERIALS HANDLING EQUIPMENT 


Continental-Diamond Fibre Co., Newark 
13, Del 
Robbins & Myers, Inc.. Crane & 
Div Springfield 99, Ohio Holst 
Spaulding Fibre Co., In Tonawanda 
N.Y 
MERCURY RELAYS. See Relays. 
MERCURY SWITCHES. See Switches 
METALS, LAMINATED. See Laminateg 
Metals Precious & Base, 
METALS, PRECIOUS. See Gold; Lami- 


nated Metals; Platinum; Silver. 


METALS, PRE-PLATED 


See Pre-plate 
Metals. " 


METALS, RARE 


Fansteel Metallurgical Corp., North Chi 
cago 

Mallory & Co., Inc., P. R Indianapolis 
6, Ind. 


METERS. See Instruments 


MICA, GLASS-BONDED 
Bonded Mica. 


See Glass 


MICA, MOLDED and LAMINATED 


(Sheets, Plate, Tape, Tubes, Rings, 
Segments, Washers, etc.) 
Continental-Diamond Fibre Co., Newark 
13, Del 
General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass 


Insulation Manufacturers 
Washington Blvd., Chicago 6, Il 
Macallen Co., Bay Rd., Newmarket, N. K 
Mica Insulator Co., Schenectady 1, N. Y 


Corp., 565 W 


Mitchell-Rand Insulation Co., 51 Murray, 
New York 7, N. Y. 

New England Mica Co Inc 66 Woerd 
Ave., Waltham 54, Mass 

MICA UNDERCUTTERS 

Ideal Industries, Inc., 1008 Park Ave 


Sycamore, Ill 


MICROFILM EQUIPMENT 


Eastman Kodak Co., Rochester 4, N. Y¥ 
(Micro-Film Machines) 


MOLDED INSULATION and MOLDED 
PRODUCTS. See Ceramics, Mica, Plas- 
tics, Rubber. 

MOLDING MACHINES, PLASTIC 

Baker Brothers, Inc 1020 Post, Toledo 
19, Ohio 

Kux Machine Co., 6725 N. Ridge Blvd 
Chicago 26, IIL 

MOLYBDENUM—Sheet and Wire 
See also Contacts) 

Fansteel Metallurgical Corp., North Chi- 
cago, Ill. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 


MOTOR and GENERATOR SHELLS 


Cleveland Welding Co., W. 117th & Berea 
Rd., Cleveland 7, Ohio 


MOTOR BASES, ADJUSTABLE 


Allis-Chalmers, Milwaukee 1, Wis 
MOTOR CONTROLS and STARTERS 
See Controllers, Motor; Push Button 
Stations. 


MOTORS and GENERATORS. See Motors 

Table on page 32 

MOUNTINGS, RUBBER and 
SYNTHETIC 


General Tire & Rubber Co Industria! 
Products Div Wabash, Ind. 

Lord Manufacturing Co Erie, Pa 
Minnesota Rubber & Gasket Co 3630 
Wooddale Ave Minneapolis 16, Mint 
U.S. Rubber (Cc Rockefeller Center, New 

York 20. N. ¥ 
Van Cleef Bros I 7800 Woodlawn 
Ave Chicage , 


MOVEMENTS, CLOCK and TIMING 


Ha n ¢ \ WW t North Elm, 
Waterbur 20, Contr 

Hay Mi ca, 3 2536 Elm, Tor 
rington Conn 

NAME and INSTRUCTION PLATES 

Cc & H Supply Ce Metal-Cal., 415 E 
Seach Ave Inglewood ¢ 


Calif. 


in this issue use READER INQUIRY FACILITY, page 237. 
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OURNS precision 


POTENTIOMETER INSTRUMENTS 
for Aircraft and General Industry 


Bourns instruments feature the finest design 
and workmanship in wire-wound potenti- 
ometry. Their precise electrical signals, re- 
quiring no amplification, are used in control 
systems, telemetering networks and record- 
ing circuits. Rugged construction guarantees 
accurate and dependable performance dur- 
ing the severe shock, vibration and accelera- 
tion conditions encountered in aircraft and 
industrial applications. 







LINEAR . Physical variables such as linear displacement, 

MOTION acceleration and pressure are measured to an 

accuracy of 0.25% of instrument range. Single 

or dual potentiometers and linear or functional 

outputs are a few of the many characteristics that 

aise can be provided. Besides the hundreds of stand- 

PRESSURE ” ard models and ranges available, special designs 

may be developed for individual requirements. 

Bourns TRIMPOTS—the ultimate in sub-miniaturi- 

zation—are used for circuit trimming in minia- 

urized assemblies subjected to extreme environ- 
mental conditions. 





ROURNS many years of experience in specialized po- 
tentiometer instrumentation, plus modern produc- 
tion facilities, assure you of the highest quality 
instruments attainable. 


[ovens LABORATORIES 
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35 Magnolia Avenue, Riverside, California 


wts issueo & penoins Technical Bulletins on Request, Dept. 241 


WHEN IN NEED OF MATERIALS, PARTS 
OR EQUIPMENT... MAKE USE OF THE 


42,293 ADVERTISEMENTS 


PLACED BY 


11,322 ADVERTISERS in 


Re ea 


Your Where-to-Buy Encyclopedia 








”“ SMIAMIS 








Thomas Publishing Company 
461 Eighth Avenue, New York 1! 
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TRANSFORMERS 


NOW ... through a unique 
method... . “GTC’’ manu- 
facturers’ representatives 
are prepared to give you 
on-the-spot answers on 
delivery time, price and 
other pertinent details ... 
to accurately order to your 
particular electrical and 
mechanical requirements 
... yet, to provide deliv- 
ery practically from stock. 


“GTC” calls it “*Custom-spec- 
ified.’ Prototype transform- 


ers are illustrated in detail to: 


¥ eliminate time-consuming 
liaison between your engi- 
neers and ours 


dv reduce time for processing 
orders because sample sub- 
mission is usually unneces- 
sary 


7 realize cost economies 
through application of mass 
production techniques to lim- 
ited quantities 


v¥ simplify and assure more 
accurate specifying of your 
requirements 


Write today for the ‘‘GTC” representative in your area... he'll be glad 
to call upon you at your convenience and show you how to save time 
and money on your transformers. 






Our new and complete catalog is just 


off the press. . .write for your copy. 


aa 
TRANSFORMER COMPANY 





serving industry since 1928 
18240 Harwood Avenue, 
Homewood, Illinois 


(Suburb of Chicago 
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As an electrical equipment manufacturer, 
you realize the importance of dependable 
control transformers in the equipment you 
build. For over 30 years manufacturers 
have specified STANDARD CONTROL 
TRANSFORMERS for their product. 
STANDARD TRANSFORMERS are com- 
pactly built to your exact requirements with 
plenty of reserve capacity for accurate 
operating efficiency. Call your nearby 
STANDARD representative concerning 
your transformer problem, or write 
STANDARD for information and literature. 


THE STANDARD TRANSFORMER COMPANY. 


¢ Tode Mork @ Decal ——iE 


A 


WARREN, 
EPRESENTATIVES IN 


OHIO 


PRINCIPAL CITIES 





MOTORS 


Miniature Timing Motors, Geared 








Subfractional, Under 1/20 Hp. 
Fractional, 1/20, % Hp. 
Integral, 1 te 734 Hp. 
Integral, Over 744 Hp. 
Gearmotors 
Generators 


Low Voltages (Under 110) 





A-C 
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Acro Manufacturing Co., 
Ohio (B) 

Allis-Chalmers, Milwaukee 1 
NOQRTUVW) 

Allis Co., Louis, Wis. 
KLNOQRV) 

American Electric Motors, 4811 Anaheim- 
Telegraph Rd., Los Angeles 22, Calif 
(BFKNQU) 

Baldor Electric Co., 4353 
St. Louis 10, Mo 

Barber-Colman Co., 
Rockford, Ill. (BCEYZ) 
Sodine Electric Co., 2256 W. 
cago 12, Ill. (ABCDEFGHIQRTYZ&) 

Bogue Electric Manufacturing Co., 60 Iowa 
Ave.. Paterson 3, N. J. (FGJKLMNOP- 
UVWw) 

Bristol Co.. Waterbury 20, Conn. (AX) 

Century Electric Co., 1806 Pine, St 
Louis 3, Mo. (FGKLNOQR) 


Columbus 16, 
, Wis. (KLM- 
Milwaukee 7, 


Duncan Ave., 
(FGKLN 
Dept. Q, 1403 Rock 





Ohio, Chi- 


Cramer Co., Inc., R. W., Box 8, Center- 
brook, Conn (A) 
Dayton Electri 118 S. Oak- 


Mfg. Co 
ley Blvd., Chicago 12, Ill. (BFHK) 
Diehl Mfg Co., 1192 Finderne Ave., 
Somerville, N. J. (BCFHKNV) 
Doelcam, Div. of Minneapolis- Honeywell, 
Soldiers Field Rd., Boston 35, Mass. 
Doerr Electric Corp., 510 N. 4th Ave 
Cedarburg, Wis. (FGKL) 
Eaton Mfg. Co., Dynamatic Div 


. Kenosha 
Wis. (FKN) 


Eastern Air Devices, Inc., 383 Central 
Ave Dover N. H. (ABEFJQTU) 
(Servo) 

Electric Indicator C Ine 105 Camp 


Conn 


Ave., Springdale (BCDEFGH]I 
UVW) (Servo) 

Electro Engineering Products Co., Inc 
609 W. Lake, Chicago 10, Ill. (BCD 
UVX) 

Emerson Electric Mfg. Co St. Louis 21, 


Mo FGIK LMQR 
Fairbanks, Morse & Co 
Ave., Chicago 5, Il FKNOPQUVYWY 
Fairchild Industries, Div of Fairchild 
Camera & Instrument Corp., 110 Main 

Burlington, Vt 

Fasco Industries, Inc., 100 Augusta, Ro 
chester 2, N. Y BCDFGHYZ&) 

Ford Instrument Co., 31-10 Thomsc 
Long Island City 1 a 
Servo) 

General Electric Co 
Schenectady 5. N 
(BCDEFGHIKLMNOPQRSTU VWYZ& 


600 S. Michigan 





Apparatus Sales Div., 
Y 


General Industries C¢ Dept. ML, Elyria, 
Ohio (BQYZ 
Hagan Mfg. C Tn 202-20th, Moline, 


Ill. (ABCDE 
Hansen Mfg. Co., Ine 

(ABCEVXYZ 
Harnischfeger Corp 


Princeton 3, Ind 


Milwaukee 46, Wis 


FGKLMOUV 
Haydon Co., A. W., 234 N. Elm, Water 
bury 20, Conn CXZ) 


Haydon Mfg. Co., In 2536 Elm, Tor 
rington, Conn. (ABCYZ) 
Heinze Electric Co., 685 Lawrence, Lowell, 


Holtzer-Cabot Motor Div., National Pneu- 
matic Co., Inc., 125 Amory, Boston 19 
Mass. (ABCEFGHJQUVYZ) F 

Hoover Co., Electric Motor Div., 29 
Brook Ave., N. Plainfield, N. J. (PK) 

Howard Industries, Inc., Dept. EM-¢ 
1760 State, Racine, Wis. (ABCDEFG: 
HQRTUVYZ) 

Induction Motors Corp., 570 Main, West- 
a OR a 

Jack & Heintz, Inc., 7620 Broadway 
Cleveland 1, Ohio (FK) i 

Janette Electric Mfg. Co., Morton Grove 
Ill, (FGKLQRUV) , 

Kearfott Co., Inc., 
ton, N. J. (UY) 

Lamb Electric Co., 
GHIJQRSZ) 

Leland Electric Co., Div. of 
Machine and Foundry Co., 
Ohio (FGKLNOUV) 

Lima Electric Co., 4773 
Lima, Ohio (FKN) 
Marco Industries, Inc., 788 Terrace Blvd, 

Depew, N. Y 

Master Appliance Mfg. Co., 
tario, Racine, Wis. (CDGH) 

Master Electric Co., Dayton 1, Ohio 
(FGIKLMNOPQRTUVW) 

Motoresearch Co., 1600 Junction Ave., Ra- 
cine, Wis. (BQY) 


1378 Main Ave., Clif. 
(Servo) 
Kent, Ohio (BCDEF- 


American 
Dayton 1, 


Findlay Rd, 


Bridge & On- 


Oster Manufacturing Co., John, Racine, 
Wis. (BCFGHUVY&) (Servo and Syn- 
chro) 

Peerless Electric Co., 1503 W. Market 


Warren, Ohio (FGKLN) 

Pesco Products Div., Borg-Warner Corp. 
24700 N. Miles Rd., Bedford, Ohio. 
(CGLZ) 

Rae Motor Corp., 2009 Kewaunee St., Ra- 
cine, Wis. (BCDFGHYZ&) 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Rd., Cleveland 10, Ohio 
(FGKLNOV) 


Reuland Electric Co., Alhambra, Calif 
(KNQ) 

Robbins & Myers, Inc., Motor Div., 
Springfield 99, Ohio (BCDEFGJKNU) 


Scruggs Co., Loyd, Festus, Mo. (BCDYZ&) 

Servo Corp. of America, New Hyde Park, 
N. Y. (Servo) 

Soreng Products Corp., 9551 Soreng Ave., 
Schiller Park, Ill. (F) 

Star-Kimble Motor Div. of Miehle Print- 
ing Press & Mfg. Co., 206 Bloomfield 
Ave., Bloomfield, N. J. (KLNOQRYZ) 

Sterling Electric Motors, Inc., 5401 Ana- 
heim-Telegraph Rd., Los Angeles 22, 
Calif. (FKNQ) 

Ther Electric & Machine Works, 11A §S 
Jefferson, Chicago 6, ° 

Transicoil Corp., 1346 Germantown Pike 
& Quarryball Road, Fairview Village, 
Pa. (Servo) 

U. 8S. Electrical Motors, Inc., P. O. Box 
2058, Los Angeles 54, Calif. (FKNQY) 


Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo. (FGKLNYZ) 


Westinghouse Electric Corp., Gateway Cen- 
ter, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa. (BCDEFGHJKLM- 
NOPQRSZ&) 


a 


Mass BCDFZ) 

NAME and INSTRUCTION PLATES 
(Cont.) 

Chicago Thrift-Etching Corp., 1555 N 


Sheffield Ave., 


22, Mil 


Chicago l, 
Newark 





Continental-Diamond Fibre Co 
13, Del 

General Electri Co Chemical Div., 1 
Plasti Ave Pittsfield, Mass Plastics 

Mica Insulator Co., Schenectady 1, N. Y¥ 
Plastics) 

North Shore Nameplate, Inc., 214-27 


Northern Blvd., Bayside, N. Y. 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 


Alloy Metal Wire Div., H. K. Porter Co., 


Inc. of Pittsburgh, Prospect Park, Pa. 
American Brass Co., Waterbury 20, Conn 
Cupro- Nickel 
Chase Brass & Copper Co., Waterbury 20 
Conn 


Driver Co Wilbur B., 150 Riverside 
Ave Newark 4, N. J 

Driver-Harris Co., Harrison, N 

International Nickel Co., Inc., 67 
New York 5, N. Y 


J 
Wall, 


Revere Copper & grass, Inc., 230 Park 
Ave., New York 17, N. Y 
NICKEL-SILVER : 
(Rod, Sheet, Tubing, Wire) 
American Brass Co., Waterbury 20, Conn 


Chase Brass & Copper Co., Waterbury 20, 
Conn. 

Revere Copper & Brass Inc., 
Ave., New York 17, N. Y. 

Seymour Manufacturing Co., Seymour, 
Conn. 


230 Park 


To communicate with any manufacturer whose name appears 


NON-MAGNETIC IRON and STEEL 


See Steel, Stainless 
NUTS. See Fasteners 


NUT RUNNERS. See 
and Equipment 


Pneumatic Tools 
; Screw-Driving Machines. 


OHMMETERS. See Instruments. 


OILERS. See Lubricators, Oil or Grease 


OSCILLATORS. See Instruments. 


OSCILLOGRAPHS. See Instruments; also 
Recorders, Oscillographic. 

Du Mont Laboratories, Inc., Allen B., 
760 Bloomfield Ave., Clifton, N. J 

Federal Telephone and Radio Co., Div. of 
International Telephone and ‘Telegreph 
Corp., 100 Kingsland Rd., Clifton, N. J. 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Radio Corp. of America, Tube Div., Har- 
rison, N. J 

Simpson Electric Co., 5202 W. McKinzie, 
Chicago 44, Ill 

Waterman Products Co., Inc 
Emerald, Philadelphia 25, Pa. 


2445-63 


OVENS, INDUSTRIAL 


Michigan Oven Co., 415 Brainard, Detroit 
Mich 


PACKAGING. See Boxes and Crates; Con- 
tainers, Packaging and Shipping. 





in this issue use READER INQUIRY FACILITY, page 237. 
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SLU 1) SIZES 


All these ... and more... for 
ss YOUR BEST CONNECTIONS 


#1000 MCM an) 


U/L AND CSA TESTED 


eas) 


PURE COPPER 
100% CONDUCTIVITY 
COOLER OPERATION 


alm T@| 


WRITE FOR 


HI-RUGGED STRENGTH 


RE-USABLE 
ALL WIRE SIZES 
ECONOMICAL 


80-PAGE CATALOG 
ILSCO CORPORATION 


5745 Mariemont Ave. 
CINCINNATI 27, OHIO 


eT. mea Laas ote 


60 100 & 200 AMPS 





here’s the answer to a better product! 


If your product consists of parts that call for unusual physical, 
electrical and mechanical properties either singly or in combination, 
you'll find no material better suited than Star VITROLAIN...a 
versatile electrical porcelain. This basic material is a feldspathic 
type ceramic having superior dielectric and mechanical strength. 
Its pore volume and moisture absorption factors are extremely low 
less than 0.25%). It is ideal for parts used in the presence of 
moisture or chemical vapors. And, it’s available in white as well 
as a variety of color glazes. Want more information? This helpful 
Star catalog describes the complete line of Star products and our 
modern fabricating facilities. Write for a copy today. 
Star Porcelain Company, 

4] Muirhead Avenue, Trenton 9, New Jersey. 


STAR 


porcelain company 
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FUSE CLIPS 


i774 


MANY SIZES AND TYPES 





SOLENOIDS 
and COILS 


OUNAST Equipment life! 


Precision engineered from the 
finest quality materials by. 
specialists with more than 30 
years experience . .. Dormeyer 
solenoids assure you the 
smooth-operating, dependable 
service that you need in your 
equipment. All types available 

custom-made to your par- 
ticular requirements. 








Dormeyer Coils are precision - wound, y Viiize 
quality controlled and can be pro- ; 
duced in any quantity to your specifi- OG fe 
cations. Ayailable for every electrical \ 
purpose, including fine wire coils up 
to No. 50 wire. 







Write for catalog ... send specifications for free estimate 


DORMEYER INDUSTRIES 


FACTORIES IN CHICAGO AND KENTLAND, INDIANA 





3424 MILWAUKEE AVENUE a CHICAGO 41, ILLINOIS 


363 








Called “FOPS” By Every User! 








STILL-MAN 


ELECTRIC TUBULAR 
HEATING ELEMENTS 






*& TOP PERFORMERS 
* TOP QUALITY 
* TOP WORKMANSHIP 





Built for application wherever space limitations, 
long life, fast heat and high efficiency are factors 
in design. 

Millions are now in use as standard equipment in 


America's leading nationally advertised electrical 
appliances. 


Available in copper, cold rolled steel and acid 
resisting steel alloy in standard sheath diameters for 
casting-in or immersion use. When writing, specify 
use, wattage and maximum temperature require- 
ments. An inquiry, NOW, will prove profitable to 
you! 


eee es) 


429. East 164th Street, New York 56, N.Y. 


THE 





Here’s the Answer to Accurate Timing 
of Electrically Operated Equipment 


ZEM/TH 
Laas le 
ta 


Especially recommended for 
operation of blowers, pumps, 
agitators, mixers, conveyors 
and other machinery... 
widely used for plastic moulding, rubber curing, 
heat treating, enamel baking, light exposure and 
similar operations. 





Fully enclosed. Double-throw, single-pole switch. 
Self-starting slow speed industrial 
type synchronous motor. Time range: 
60 seconds to 72 hours. 


Send for full information, including 
bulletin on Zenith’s complete line 
of automatic control equipment. 


ZENITH ELECTRIC CO. 


CHICAGO 10, ILLINOIS 


152 WEST WALTON STREET °* 
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PACKINGS. See Gaskets. 


PAINTS. See Lacquers, 
and Varnishes. 


Enamels, Paints 


PALLADIUM. See Platinum and Plat- 
inum l’roducts. 


PANEL CONTROL UNITS 
Allen-Bradley Co., 1316 S. 
waukee 4, Wis 
Automatic Temperature Control Co.. Ine 
0234 Pulaski Ave., Philadelphia 41, Va. 
Itristol Co., Waterbury 20, Conn. 
Clark Controller Co., 1146 E, 
Cieveland 10, Ohio 
Cutler-Hammer, Inc., 
Milwaukee 1, Wis 


Second, Mil- 


152nd, 


1264 St. Paul <Ave., 


Kazle Signal Corp., 202 20th, Moline 1, 
il 

General Electric Co., Apparatus Sales 
Dis Schenectady 5, E 

Heinemann Electric Co., 99 Plum, Tren- 
io N. J 

Square D Co 4041 N. Richards, Mil- 
waukee 12, Wis 

Ward Leonard Electric Co., 600 Seuth, 
Mount Verno N & 

Westinghouse Electric Corp., Gateway Cen- 
ter, Blig. No *; 401 Liberty Ave., 
Vittsburgh 22. VT'a 

Wheelco Instruments Div., Barber-Colman 
ce 1403 Rock tockford, IIL. 


PANELS, DIAL. Sce Dials and Panels. 


PANELS, SHEET STEEL. Sce 


Metal Fabricators 


Sheet 


PAPER, INDUSTRIAL 

Cottrell Paper Co Inc., 88 Purchase 
Fall River 1, Mass 

Hollingsworth & Vose Co., East Walpole, 
Miss 

Mesitnee Dapper Mills Co., Dept EM, 
Mosinee, Wis 

West Virginia Pulp and Vaper Co., 230 
ark Ave., New York 17, N. Y¥ 


PAPER. INSULATING 


Acme Wire Co 1255 Dixwell Ave., New 
Haven Fi, Com 

Continental-Diamend Fibre Co., Newark 
L3. Del 

Cottrell Paper Co Jnc., SS Purchase, 
Fall River 1, Mass 

Dobeckmun Co.. SSul Monree Ave., Cleve- 


land 13. thio 


General Eletric Co Cheml-eal Div, 1 


Plastics Av Pittstield, Mass 
Hollingsworth & Vese Co.. East Walpole 
Mass 


Insulation Manufacturers Corp “hy OW. 
Washington Blvd Chieaxo 6. Tl 
Irvington Div., Minnesota Mining & 
Manufacturing Co ” Argyle Terrace, 
Irvington 11, N. J 

Johns-Manville, Box 69, New York 16, 
N. ¥. 

Mica Insulator Co., Schenectady 1, N. Y. 

Mitchell-Rand Insulation Cs., 51 Murray, 
New York, N. Y 

Mosinee Paper Mills Co., Dem. EM, 
Mosinee, Wis 

National Vulcanized Fibre Co., 
ton 99, Del 

Natvar Corp., 207 
bridge, N 

Spaulding 
a. ee 

West Virginia Pulp and Paper Co 230 
Park Ave., New York 17, N. Y 


Wilming- 


Randolph Ave., Wood- 


Fibre Co., Inc., Tonawanda 


PAPER, PHOTOGRAPHIC REPRO- 
DUCTION 

Bruning Co., Inc., Charles, 4700 Montrose 
Ave., Chicago 41, Ill 

Eastman Kodak Co.. Rochester 4, N. Y¥ 

Ozalid, A Div. of General Aniline & Film 
Corp., 330 Ozaway, Johnson City, N. Y. 


PAPER, TRACING. See 
and Paper. 


Tracing Cloth 


PARTS FEEDERS, SELECTIVE 

Detroit Power Screwdriver Co 2817 W 
Fort, Detroit 16, Mich. (Hopper Units 

Segal, Edward, 72 Spring, New York 12 
Aes 

Syntron Co., Homer City, Pa. (Vibrator) 

PERMANENT MAGNETS. See Magnets, 
Permanent. 


PHOSPHOR BRONZE 

(Rod, Sheet, Tubing, Wire) 
American Brass Co., Waterbury 20, Conn 
Chase Brass & Copper Co., Waterbury 20, 


Conn. 
Mallory & Co., Inc., P. R., Indianapolis 
6, Ind 


Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 

seymour 
Conn, 


Manufacturing Co Seymour 


PHOTOELECTRIC CELLS and TUBES 


Bradley Laboratories, Inc., 168 Columbus 
Ave., New Haven 11, Conn 

General Electric Cc Electronics Div 
Thompson Rd., Syracuse, N. Y 

International Rectifier Corp 1521 E 
Grand Ave El Segundo, Calif 

Radio Corp. of America, Tube Div., Har- 
rison, N. J. 


PHOTOELECTRIC CONTROLS 


Bristol Co., Waterbury 20, Conn 


General Electric (Cx Apparatus Sales 
Div., Schenectady 5, N Y 
Mercoid Corp 1201 selmont Ave Chi 
ago 41, Il 


Westinghouse’ Electric Corp., 
Center, Bldg. No. 3, 
Pittsburgh 22, Ya 

Weston Electrical Instrument Corp 
Frelinghuysen Ave., Newark 5, N. yi 


Gatew, 
401 Liberty ry 


PILLOW BLOCKS. See Blocks, Pitlog 


PINS, COTTER ard LOCK. See Fasteners 
PINS, SEAMLESS 

Bead Chain Mfc. Co > Mountain Grove 
LDridgeport 5, Conn , 


PLASTICS. COLD MOLDED and 
INORGANIC. See Cetamics 


PLASTICS MOLDERS, EXTRUDERS 
and FAGRICATORS 
Alden Products Co., 4125 N. Main, Brock. 


l ii. Mass 
American lusulator Corp., New Freedom 





l’a 

\ r Vilastics Co Tie 36-36 36th 
La Istumd City «©. N.Y 

AL t Manufacturiag 306 Stack 
Middletow Co 

Barber-Colm ( Dept. Q, 1403 Rock 
Reckford. Ol 

Chicazo Molded Vroducts Corp., 1024 N 
Welter Ave Chieage ot ll 

Continental Can Co., Conolite Div., 205 
\N 4 Wilmi 19, Del 

Contine i-Diamond Fibre Co., Newark 
l Ih 

Cram lacking Co... stl Cuyler Ave, 
‘ ols. mW 

Davis Moldin ‘ Ilarry, 1428 N 
We Chicaso 1. 1! 

D Gray 4 v0 kK. Sixth, Dayton 2, 
Ohio 

Eby 4 i701 Stenton Ave 
1*l 

Erie Ki ‘lastics Div., Erte, 
S 


or ioral Telephone aml Radio Co.. Div, of 


International Telephene and Telegraph 
Corp lo Kingsland Re, Clifton, N. J, 
Garlock Packing Co.. Valmyra, N.Y. 
General America Transportation Corp., 
Ilasties Div., 135 S. La Salle, Chicago 
0, Ol 
General Electrie Co Chemical Div., 1 
Plastic Ave.. Dittsfield, Mass 


General Tire & Rubber Co., Industrial 
Products Div.. Wabash, Ind 

Gries Reproducer Corp 125 sSeechwood 
Ave New Rochelle, N. Y. 

Ir\ington Div. Minnesota Mining & 


Manufacturing Co., 9 Argyle Terrace, 


Irvington 11, N. J 


Kuhn & Jacob Molding and Tool Co., 
1204 Southard, Trenton 8& N. J 

Kurz-Kasch, Ine., 1419 8S Sroadway, 
Dayton 1, Ohio 

Mica Insulator Co., Schenectady 1, N. Y. 

Midwest Molding & Mfg Co., Gurnee, 


Ill. 
Mitchell-Rand Insulation Co., 51 Murray, 
New York 7, N 4 


National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 7 
Natvar Corp., 207 Randolph Ave., Wood- 


bridge, N. ¢ : 
Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester 8, Mas 
Polymer Corp. of Penna., 2120 Fairmont 
\ve., Reading, Pa. 


Ravbestos-Manhattan, Inc., Asbestos Tex- 
tile Div., Manheim, Pa 

Resin Industries, Inc Santa Sarbara, 
Calif : 

Resistoflex Corp Belleville 9, N. J. 

Richardson Co., 2799 Lake, Melrose Park, 
Il 

Rogan Brothers, 8027 N. Monticello Ave., 
Skokie 


Rostone ¢ orp , Lafayette, Ind se 
Ryerson & Son, Inc., Joseph T., 
ll 


Spaulding 
N, = 


Chicago, 
Fibre Co., Inc., Tonawanda 


tiver Road, Oaks, Pa 
Norristown, Pa 


Synthane Corp., 17 

Taylor Fibre Co 

U. S. Gasket Co., Camden 1, N J 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 

Yardley Plastics Co 142 Parsons Ave 
Columbus, Ohio 


PLASTICS — MOLDING. LAMINATING, 
CASTING and EXTRUSION 


COMPOUNDS 

Alkyd Molding Compound (T 
Cellulose Acetate (A 
Cellulose Nitrate (K) 
Epoxy Resins (U) 
Ethyl Cellulose (B) 
F luorocarbons (P 
Melamine Formaldehyde (C) 
Methyl Methacrylate D) 
Nylon G) 
Phenolics (E) 
Plastosols, Vinyl I) 
Polyethylene (H) 
Polyester Resins (Q 
Silicone Resins (S) 
Styrenes (F) 
Urea Formaldehyde (J) 
Vinyl Acetal L) 
Vinyl Alcohol K) 
Vinyl Chloride (Vv) 
Vinyl Chloride ; 

Vinylidenechloride (Ww) 
Vinyl Chloride Acetate (M) 
Vinylidene Chloride (N) 

American Cyanamid Co 33D, Rockefeller 

Plaza, New York 20, N. Y. (CJQ) 


Zakelite Co., A Div. of Union Carbide & 
Carbon Corp., 300 Madison Ave., New 
York 17. N. ¥ EFHIMQUV) 

Barrett Div.. Allied Chemical & Dye 
Corp., 40 Rector, New York 6, N. Y 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 237 


ELECTRICAL MANUFACTURING 










LIKE TO MAKE YOUR PRODUCTS 


EASIER TO USE? 


Try little G-E lamps like these— 
they add convenience, extra safety 
... at lower cost! 


Tips on Cutting Costs 
in Ordering Fasteners 


You can avoid unnecessary delays and costly mis- 


understandings by checking the following points 
when inquiring about or ordering fasteners. 


—— D0 


Specify all allowable tolerances 
—indicate whether all PLUS, all 
MINUS, or PLUS and MINUS. 













No. 10 BASELESS LAMP. APPLIANCE LIGHT 25T8DC: 
Takes as high as 600°F. 2.5 Has multi- supported filament 
volt, 0.5 amp. '%6” overall. for extra strength. DC bayonet 
Rated life 3,000 hours. base. 254” M.O.L. Standard 
voltage. 





PANEL ILLUMINATOR 10C7DC 














N NE-2 GLOW LAMP: Withstands | 
2, shock, vibration. 1/25 watt, Sturdy construction and long 
unbased. 146” M.O.L. Over life. 115-125 volts, 10 watts, : : ible (m 
25,000 hours useful life. 2%" M.O.L. Submit sketch if possible (ney 
be rough as long as dimensions 
- are clearly shown). 
* Need a little lamp—any kind at all? If it can be made, 
_ you'll find it in General Electric’s complete line. For Submit —re 
‘ more information about dependable, trouble-free little ca epee E 
i G-E lamps, write General Electric, Dept. 482-EM-6, 
ae Lamp Division, Nela Park, Cleveland 12, Ohio. Specify as liberal tolerances as 
& intended use will permit. (Close 
. G t N E a A L &B - LE C T q | C tolerances increase costs.) 
ay, 
Y. ecutaitiain tedium etal Snceeiianiienatsntanion 








lf any special allowance is to 
be made for subsequent plating 
the thickness of plate should be 
specified. 


ATA TIVS TMM PI LECT | 
. BETTER CONNECTIONS 





Where square shoulders are to 
be subsequently staked over, 
this fact should be so stated. 






. JONES BARRIER | 
“ TERMINAL STRIPS 


Leakage path is increased — direct shorts from frayed 
terminal wires prevented by bakelite barriers placed 





between terminals. Binder screws and terminals brass, 
Pa nickel-plated. Insulation, BM 120 molded bakelite. Finest | 


truction. Add h to equi ent's effect. é ‘ : ; 
consfruction muc Le] quipm nis errec Don’t specify dimensions in 
BSW aloe meh A OL lia a decimals when fractional di- 


mensions are sufficient. 














1G. 
| Don’t specify lengths in units 

) gp 1 finer than necessary. 
No. 2-142 o. 2-142-Y 
) 
Illustrated: Screw Terminals—Screw and Solder Terminals— of this chart are available on 

Screw Terminal above Panel with Solder Terminal below. Every REPRINTS request for use in drafting and 
type of connection. purchasing departments. 
Six series meet every requirement: No. 140, 5-40 screws; 

No. 141, 6-32 screws; No. 142, 8-32 screws; No. 150, 10-32 

screws; No. 151, 12-32 screws; No. 152, 4-28 screws. 
Catalog No. 20 lists complete line of Barrier Strips, and other 
cs Jones Electrical Connecting Devices. Send for your copy. T HE 0 RO 6 a 
& 
” Pe eae ee Pheer MANUFACTURING COMPANY 
bye CINCH MANUFACTURING CORPORATION 


CAGO 24,1LLINOIS WRITE FOR 44 NORWOOD ST., TORRINGTON, CONN. 


SUBSIDIARY OF UNITED-CARR FASTENER CORP OUR CATALOG 
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BRAININ 


ELECTRICAL 


AULA 


PRECISION SERVICE ... 


from Order to Delivery! 


Your production problems may be simplified when 
you consult an organization with a long record of 
successfully serving electrical manufacturers in all 
types of precision work. Whether you are seeking 
advice on new applications, redesign, or wish your 
own designs executed, send us your requirements, 
and they will receive our most careful attention. 


Extra KNOW-HOW 


for your specific design problems 


LAMINATED AND INLAID METALS 
PRECIOUS METAL PRODUCTS FOR ELECTRICAL MANUFACTURERS 


__¢. S$. BRAININ CO. | 


318 Washington Street, Mt. Vernon, N. Y. 


LOWER THE 
BOOM ON COSTS 


| SET RIVETS 
7 OE 


2 at a time with the 


id 


rT yh re y 

With every press on 

foot pedal Model 214 

Chicago Double Rivet Setter 

automatically feeds, inserts and 

clinches two rivets. 14-inch throat 
accommodates large assemblies. 

Handles ¥%4" diameter or smaller 

steel tubular rivets—lengths to 

%". Quick Change Rotary Type 

Hoppers and Raceways permit a 

5-minute changeover to rivets of 

different size. Adjustable anvils 
and riveting centers add to versa- 
tility. For — with fastening 
problem...send sample assembly 

(or a blue print) for free fasten- 

ing analysis. 

FREE CATALOG contains valuable en- 
gineering information and rivet specifica- 
tions plus illustrated descriptions of 26 
Chicago Automatic Rivet Setters. 


kwet & MACHINE CO. 


9609 West Jackson Boulevard, Bellwood (SuSs8°) Illinois 
Branch Factory: Tyrone, Pa. 


Dy 
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Borden Co., Chemical Div., 
dale Ave., Philadelphia 
Celanese Porp. of 
Newark 5, N. J. 


5000 Summer- 
24, Pa. (E) 
America 290 Ferry, 


Dow Chemical Co., Plastics Sales, PL 
453U, Midland, Mich. (F) 

Dow Corning Corp., Dept. 4505, Mid 
land, Mich. (S) 

du Pont de Nemours & Co., (Ine.), E. I. 
Polychemicals Dept Wilmington 98, 
Del. (ADGKLPR) 

Durez Plastics & Chemicals, Ine., 1805 
Walck Rd North Tonawanda, N, Y 
(E) (Casting Resins) 

General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. (EFQS) 

Glastic Corp., 1823 E. 40th, Cleveland 
Ohio (Q) 

Goodrich Chemical Co nm # Dept. 
BK Rose Bldg., Cleveland 15, Ohia 
(INVW) 


Kellogg Co., M. W., Chemical Mfg. Div., 
Danforth Ave., Jersey City 5, N. J. (P) 
Koppers Co Inc., Chemical Division 
Dept. EM.55, Pittsburgh 19, Pa. (AF) 
Minnesota Mining & Mfg. Cx Electrical 
Products Div., 900 Fauquier Ave., St 
Paul 6, Minn 
Monsanto Chemical Co., 
Room 2401, 
CEFV 
Pittsburgh 
etc, 2 
Pa. 
Polymer Corp. of 
Reading, Pa 
Resistoflex Corp., 
Rogan Brothers 


Plastics 
Springfield 2, 


Fiber Glass 
Pittsburgh 22 


Div., 
Mass 


Plate 
Gateway 


Glass Co. 
Center 


Penna., 2120 
(GP 
selleville 9, N. J 
8027 N. Monticello 
Skokie, [ll CEJ) 
Rostone Corp., Lafayette, Ind. (H) 
Shell Chemical Corp 50 W. 50th, 
York 20, N. Y. (U) 
U. S. Gasket Co., Camden 1, N. J 
U. S. Rubber Co Rockefeller 
New York 20, N. Y 


Fairmont, 
(P) 
Ave., 
New 


(P) 
Center, 


PLASTICS, SHEETS, RODS and TUBES 


Aircraft-Marine Products, Inc Amplifilm 
Div., 2100 Paxton, Harrisburg, Pa. (Di- 
electric Sheets) 

Campco Div., Chicago Molded Products 
Corp., 2717 N. Normandy Ave Chi- 
cago, Ill. (Sheets only) 

Cleveland Container Co., 6201 Barberton 


Ave., Cleveland 2, Ohio (Tubes) 
Continental-Diamond Fibre Co Newark 
13 Del 


Eastman Kodak Co., Rochester 4, N. Y. 








General Electric Co., Chemical Div l 
Plastics Ave., Pittsfield, Mass 

General Tire & Rubber C Industrial 
Products Div., Wabash, Ind. 

Glastic Corp., 1823 E 40th, Cleveland 
3, Ohio 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill 

Mica Insulator Co., Schenectady 1, N. Y 

National Vulcanized Fibre Cx Wilming- 
ton 99, Del. 

Polymer Corp. of Penna., 2120 Fairmount 
Ave., Reading, Pa 

Resin Industries, Inc., Santa Barbara, 
Calif. 

Resinite Corp., Div. of Precision Paper 
Tube Co., 2035B W. Charleston, Chi- 
cago 47, Ill. 

Resistoflex Corp., Belleville 9. N. J. 

Ryerson & Son, Inc., Joseph T., Chicago, 
[il 

Spaulding Fibre Co., Inc., Tonawanda, 
ee A 

Taylor Fibre Co., Norristown. Pa. 

U.S. Rubber Co., 2638 N. Pulaski Rd., 
Chicago 39, Til. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh ‘ Pa 

PLATINUM and PLATINUM PROD- 
UCTS. See also Contacts. 

American Silver Co., Inc., 36-02 Prince, 
Flushing 54, N. Y. 

oe © Co., Inc., 113 Astor, Newark 5 

Brainin Co., C. S., 318 Washington, Mt 
Vernon, N. Y. 

General Plate Div., Metals and Controls 
Corp., 45 Forest, Attleboro, Mass. 


Handy & Harman, 82 Fulton, New York 
a 2 
Ney Co., J. M.. 


Conn. 


371 Elm, Hartford 1, 


PLIERS and CUTTERS, WIRE 


Klein & Mathias, McCormick 
Rd., Chicago 45, Ill 


Sons, 7200 


PLUGS and RECEPTACLES 





Alden Products Co., 4125 N. Main, Brock- 
ton 64, Mass 

American Phenolic Corp., 1830 S. 54th 
Ave., Chicago 50, Ill 

Automati Electric Sales Co., 1033 W 
Van Buren, Chicago 7, IIL. 

Belden Mfg. Co., 4633 W. Van Buren, 


Chicago 44, Ill 





Cannon Electric Development Co., Dept 
500, 3209 Humboldt, Los Angeles 31 
Calif 

Constantin & Co., L. L., Rt. 46 & Frank- 
lin Ave., Lodi, N. J 

Cornish Wire Co., Inc., 50 Church, New 
ween Te. iw Ee 

Crouse-Hinds Co., Syracuse 1, N. Y 

General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 

Johnson Co., E. F., 2009 Second Ave., 
S.W. Waseca, Minn 

Jones Div., Howard B., Cinch Mfg. Corp., 
Chicago 24, Ill 

Joy Manufacturing Co., Henry W. Oliver 
Bldg., Pittsburgh 22, Pa. 

Packard Electric Div., General Motors 
Corp., Warren, Ohio 
Pass & Seymour, Inc., Solvay Station, 


Syracuse 9, N. 





To communicate with any manufacturer whose name appears 


Pyle-National Co., 1388 N. Kostner Ave. 


Chicago 51, Il. 
Royal Electric Co., Inc., Pawtucket, R. 
Russell & Stoll Co., Inc., 125 Barclay 
New York 7, N. ¥ ne 
Switchcraft, Inc., 1328 N. Halsted, Chi- 
cago 22, Ill 
U.S. Rubber Co., Rockefeller Center 
New York 20, N. Y. . 


PLUGS, EXPANSION 


Wrought Washer Mfg. Co., 2200 § 


Bay, 
Milwaukee 7, Wis 


PNEUMATIC MOTORS. See Motors, Air. 


PORCELAIN. See Ceramics 
POSTS, BINDING 


Bead Chain Mfg. Co., 


13 Mountain Grove, 
Bridgeport 5, Conn. 


Superior Electric Co., 83 Laurel, Bristol, 
Conn. 

POTENTIOMETERS. See also Rheostats. 

Allen-Bradley Co., 1316 8S. Second, Mil- 
waukee 4, Wis 

Bourns Laboratories, 6135 Magnolia Ave., 
Riverside, Calif 

Bristol Co. Waterbury 20, Conn. 

Clarostat Mfg. Co Inc., Dever, N. H. 

Daven _Co., 176 Central Ave., Newark 4, 
N. J. 

DeJur-Amsco Corp., 45-01 Northern Bilvd., 
Long Island City 1, N. Y. 

Helipot Corp., Div. of Beckman Instry- 
ments, Inc., South Pasadena, Calif. 
Ohmite Manufacturing Co., 3613 Howard, 

Skokie, Ill 
Stackpole Carbon Co., St. Marys, Pa. 
TAGliabue Instruments Div., Weston 
Electrical Instrument Corp., 


614 Fre- 
J 


linghuysen Ave., Newark, 5, N 
Wheelco Instruments Div., Barber-Colman 
Co., 1403 Rock, Rockford, Tl. 


POTS and LADLES, MELTING 


Drake Electric Works, Inc 3656 Lincoln 
Ave., Chicago 13, Ill. 

General Electric Co., Apparatus Sales 
Div., Schenectady 5. N. Y¥ 

Vulcan Electric Co., Danvers 2, Mass. 


POWDERED METAL PRODUCTS. 
also Bearings and Bushings 
Amplex Div., of Chrysler 
E-4 Detroit 31, Mich 
Bound Brook Oil-Less Bearing Co., 

Brook, N. J. 


See 
Contacts 


Corp., Dept 


Bound 


Gibson Electric Co 8349 Frankstown 
Ave Pittsburgh 21, Pa 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

Radio Cores, Inc 9540 Tulley Ave., Oak 
Lawn, Ill. 

Stackpole Carbon Cwo., St Marys Pa 
(Iron Cores) 

Superior Carbon Products Inc., 9114 
George Ave., Cleveland 4, Ohio 

United States Graphite Co., 1621 Holland, 
Saginaw, Mich. 

POWDERS, METAL 

Antara Chemicals Sales Div General 
Analine & Film Corp., 435 Hudson 
New York 14, N. Y¥ 

Handy & Harman, 82 Fulton, New York 
ae I. Ee 

New Jersey Zine Co., 160 Front, New 
Yorx 7. N. ¥ Brass. Bronze, Copper 
and Zinc) 

POWER SUPPLY UNITS 

American Television & Radio Co., St. 
Paul 1, Minn. 

Avion Instrument Corp., 299 Highway No 


17, Paramus, N. J 


Doelcam Div of Minneapolis-Honeywell, 
Yoldiers Field Rd., Boston 35, Mass 
Dressen-Barnes Corp., 250-C, N. Vinedo 
Ave., Pasadena 8, Calif. 

Fansteel Metallurgical Corp., North Chi- 
cago, Ill 

Inet Div. of Leach Corp., 4441 Santa Fe 
Ave Los Angeles 58, Calif 

Magnetic Research Corp., 200 Center, El 
Segundo, Calif 

Mallory & Co., Inc P. R Indianapolis 
6, Ind 

New Jersey Electronics Corp i1 Carnegie 
Ave Kenilworth, N. J 


Raytheon Mfg. Co., Equipment Sales Div., 


Dept. 6120-EM, Waltham 54, Mass. 

Servo Corp. of America, New Hyde Park, 
N y 

Superior Electric C« 83 Laurel, Bristol, 
Conn 

PRE-PLATED METALS Aluminum, 
Brass, Copper, Steel, Zinc, Sheet and 
Strip. 

American Nickeloid Co.. Peru 3, Il. 

Southern States Iron Roofing Co., P.O 
tox 1159, Savannah, Ga 

PRESSES, MOLDING. See Molding Ma- 
hines, Plastic 

PRINT MACHINES 

truning Co., Charle 1700 Montrose Ave., 


Chicago 41, III 





Ozalid, A Lv t General Ar ie & Fiinm 
Corp., 330 Ozaway, Johnson City, N. Y. 
PULLEYS, V-TYPE. See Drives, Belt. 


PUMPS 
Allis-Chalmers, Wis 


Milwaukee 1, 5 
Michigan 


Fairbanks-Morse & C« 600 S 
Ave., Chicago 5, Ill E ‘ 
Pesco Products Div., Borg-Warner Corp., 


24700 N. Miles Rd tedford, Ohio 


in this issue use READER INQUIRY FACILITY, page 237. 
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a ees DE COM Loewnsesslios 


BUILT-UP MICA INSULATION 


OF ALL TYPES, FORMS AND CLASSIFICATIONS 
COMMUTATOR MICA INSULATION 
MICA MOLDING PLATE e COMMUTATOR END RINGS 
MICA SEGMENT PLATE e COMMUTATOR SEGMENTS 
MICA BUSHINGS 


FABRICATED FORMS AND STAMPINGS TO SPECIFIED DIMENSIONS AND TOLERANCES 
Write for Catalog 


NEW ENGLAND MICA COMPANY, INC. 


WALTHAM 54, MASS. 


Rel CCE ian 


BY IDENTIFYING YOUR PRODUCT 








Dimensions: 2” dia. 
X 5%” deep. 





WITH QUALITY NAME PLATES BY 


. | Chicago‘ Thrift- 
2% Se Etching Corporat ion 


* 


Tolerance plus/minus 20% 
% Ideal for high-voltage low-current S 1 meg; above, plus/minus 


0° 
* 


7 


applications. Voltage traps in me- al 
chanical design make this control, 








: : Rotation, 270° mechanical LUEPRI 
Series 51, ideal. Molded phenolic and electrical; effective, 250°. H SKETC oR a quotation 
housing. Terminals at rear. Compact. | to 3 0z.-in torque. END A ROUGH n suggestion am fully about 

. . 2S10 so rite us : 
%& Write for Bulletin 119. Let us quote. * $ ne plate desig ou. Or rite . instruction 
Insulation, 10,000 V.D.C. for nan \igation to ¥ “ plates; xperi 
breakdown test from  termi- without oblig? ents 0 name Pour long — a 
nals to mounting bushing. ee requirem Je. scales ete high quali y 
: \ates dials. Pemequipment assur 
pie Ss ill ane > 


ence, Skill ane Write today: ORATION 


N. 
SUBSIDIARY oF DODGE 


CLAROSTAT MFG. CO., INC. Uta Be 
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GEAR-REDUCTION MOTORS 







Performance ...Competitively Priced 


This % HP Dayton Gear-Reduction Motor is 

quality built throughout. It’s available in a 

wide range of ratios on a sealed ball-bearing 

1725 RPM split-phase motor. Yet it’s priced 

to help you meet competition. For full par- 
| 


ticulars on Dayton Motors write today. 
MOTORS 


Main Office: 126 S. Oakley Blvd. e Chicago 12 


Other Dayton Motors Available in Shaded Pole, Fractional Horsepowerand | 
Three-Phase types, Ranging From 1/100 to 60 HP, in Standard Speeds. 


Rugucd Coustrection for Long-Life 





multi-low-range 
universal 


TESTER 


A portable laboratory instrument that is 
accurate to 2 of 1%. Tests paper, thread, 
fabrics, plastics, springs, film, cord, wire, 
leather, resins, adhesives, glass, wood, ce- 
ramics, felt, cardboard, bakelite, insulation 
and any other materials which fall within 
its range. Has 5 scales: 0-10, 0-25, 0-50, 
0-100 or 0-300 Ibs. 

Stress-strain curve automatically recorded 
on graph sheets. Limit switch prevents over- 
run. Indicates load as it is applied. Acces- 
sories permit transverse, tensile, compression 
and shear testing easily and economically. Speeds from 0” to 20” 
per minute. The ultimate in fine testing equipment yet low in cost. 


Write or wire for illustrated bulletin —Today 


W.C. DILLON & CO., INC. 


14628F KESWICK ST., VAN NUYS, CALIF. (Suburb of Los Angeles) 
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Robbins 
Springfield 99, 


& Myers, 
Ohio 
Bendix Aviation 
(Diesel Fuel) 


Inc., Pump  Div., 


Scintilla Div., 


Corp., 
Sidney, N. Y. 


PUSH BUTTON STATIONS 


Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis 

Allis-Chalmers, Milwaukee 1, Wis. 

Automatic Electric Sales Corp., 1033 W 
Van Buren, Chicago 7, Ill. 

Clark Controller Co., 1146 E, 152nd, 
Cleveland 10, Ohio 

Crouse-Hinds Co., Syracuse 1, N. Y. 

Cutler-Hammer, Inc., 1264 St. Paul Ave., 
Milwaukee 1, Wis. 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y 


Micro Switch Div., Minneapolis-Honeywell 
Regulator Co., 


Freeport . 

National Acme Co., 176 E. 131st, Cleve- 
land 8, Ohio 

Pyle-National Co., 1388 N. Kostner Ave., 
Chicago 51, Il. 

Square D Co., 4041 N. Richards, Milwau- 
kee 12, Wis. 

Ward Leonard Electric Co., 600 South 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

PYROMETERS 

Assembly Products, Inc., Chesterland 14, 
Ohio 


Bristol Co., Waterbury 20, Conn. 
Servo ya. of America, New Hyde Park, 
N. ¥ 


TAGliabue Instruments Div., Weston Elec- 


trical Instrument Corp., 614 Freling- 
huysen Ave., Newark 5, N. J. 
Thermo Electric Co 109 Fifth, Saddle 
River Township, Rochelle Park Post 
Office, N. J. 
Wheelco Instrument Div Barber-Colman 
Co., 1403 Rock, Rockford, Tl. 


REACTORS. See Transformers. 


RECORDER COMPONENTS, MAGNET- 
IC. See Instruments. 


RECORDERS, COMPUTER. 


See Instru- 
ments, Electronic. 


RECORDERS, GRAPHIC. 
See Instruments. 


RECORDERS, OSCILLOGRAPHIC 


Sanborn Co., Industrial Div., 195 Massa- 
chusetts Ave., Cambridge 39, Mass. 


RECTIFIERS, MERCURY ARC 


Allis-Chalmers, Milwaukee 1, Wis. 
General Electric Co., _Apparatus 


Sales 
Div., Schenectady 5, N 


Radio Corp. of America, Tube Div., Har- 
rison, N. J. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 


Pittsburgh 22, Pa. 


RECTIFIERS, METALLIC 


Acme Electric Corp., 356 Water, Cuba, 
i es 

Automatic Electric Sales Corp., 1033 W. 
Van Buren, Chicago 7, Ill. 


Bogue Electric Manufacturing Co., 60 Iowa 


Ave., Paterson 3, N. J. (Silicon) 
Bradley Laboratories, Inc., 168 Columbus 
Ave., New Haven 11, Conn. (Selenium 
& Copper Oxide) 
Fansteel Metallurgical Corp., Rectifier 
Div., North Chicago, Ill. (Selenium) 


Federal Telephone and Radio Co., Div. of 
International Telephone and Telegraph 
Corp., 100 Kingsland Rd., Clifton, N. J 

General Electric Co., Avpetetes Sales 

Div., Schenectady 5, N. Y. (Selenium, 
Copper Oxide, Industrial Germanium) 

General Electric Co., Electronics Park, 
Syracuse, N. Y. (Germanium Diode) 

Inet Div. of Leach Corp., 4441 Santa Fe 
Ave., Los Angeles 58, Calif. 


International Rectifier Corp., 1521 E 
Grand Ave., El Segundo, Calif. (Selen- 
ium) 


Mallory & Co., Inc., P. R., Indianapolis 6 
Ind. (Magnesium-Copper Sulphide) 
Radio Receptor Co., Inc., Semi-Conductor 


Div., 251 W. 19th, New York 14, N. ¥ 
(Germanium Diode, Selenium) 

Raytheon Mfg. Co., Semiconductor Div., 
55 Chapel, Newton 58, Mass. 

Sarkes Tarzian, Inc., Rectifier Div., Dept. 
3 415 N. College Ave., Bloomington 
nd 


Syntron Co., Homer City, Pa 


Ther Electric & Machine Works, 11A 8S 
Jefferson, Chicago 6, Ill. (Selenium) 
Transition Electronic Corp., Melrose 76 

Mass. (Silicon) 


Union Switch & Signal 
house Air Brake Co., 
Pa. (Selenium) 


Div., Westing 
Pittsburgh 18 


Westinghouse Electric Corp.. Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 

REGULATORS, MOTOR SPEED. See 
Controllers, Motor. 

REGULATORS, TEMPERATURE. Ser 
Thermostats 

REGULATORS, VOLTAGE. See also 
Transformers, Variable- Voltage 

Acme Electric Corp., 356 Water, Cuba, 
a: a 


Allis-Chalmers, Milwaukee 1, Wis 
Amperite Co., Inc., 561 Broadway, New 
York 12, N. Y. 





To communicate with any manufacturer whose name 
in this issue use READER INQUIRY FACILITY, page 





Avion Instrument 
17, Paramus, N. 


Corp., 
d J 
Bogue Electric Manufa 


299 Hignway No. 


ear: Paterson 3, rT Co., 60 Towa 

urlington Instrument ) 5 

: coe ie nt Co., 125 Third, 
Slectric Regulator Cor y, 
walk, Conn P+ Dept. LM, Nor. 

General Electric Co,, 


; A ‘ 
Div., Schenectady 5, N. uatus Sales 


2, 


Raytheon Mfg. Co Equipment § 
. a? a ts 
2 et 18120-EM, Waltham 54 Sra 
-B-} iv., Essex Wi Corp., | 
port, Ind re Corp., Logans- 
Sola Electric C 33 y n 
Se. ma ec Co., 4633 W. 16th, Chicago 
S i S i 2 8 
aperier Electric Co.. 83 Laurel, Bristol, 
Victoreen Instrument Co 
ware; Cleveland 14, Ohio, 2200 Perkins 
Yestinghouse Electric Corp. 
Center, Bldg. No. 3, 401 Libera gre? 
Pittsburgh 22, Pa. os 
RELAYS and CONTACTORS 
A’G’A Div. of Elastic Stop Nut Cc 
of America, 1029 Newark Ay ‘ine: 
beth 3, N. J. Ave, Siine- 
Adams & Westlake Co., Elk 
(Mercury) hart, Ind. 
Advance Electric and Relay Co., 2435-E 
Naomi, Burbank, Calif. : 


Allen-Bradley Co., 
waukee 4, Wis. 
Allied Control Co., Inc., 2 East E 
New York 21, N. Y. wns fom, 
Allis-Chalmers, Milwaukee 1, Wis. 


1316 S. Second, Mil- 


American Relay & Controls. Inc., Div. of 
te Mfg. Co., 3649 Howard, Skokie, 

Amperite Co., Inc., 561 Broadway, New 
York 12, N. Y. (Delay Thermostatic 
Metal Bulb Type) 

Assembly Products Inc., Chesterland 14, 
Ohio 

Automatic Electric Mfg. Co., 60 State, 


Mankato, Minn 

Automatic Electric Sales Corp., 1033 W. 
Van Buren, Chicago 7, Ill. 

Automatic Switch Co., 393 Lakeside Ave., 
Orange, N ; 

Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa. 


Barber-Colman Co., Dept. Q, 1403 Rock, 
Rockford, Ill. 

Bristol Co., Waterbury 20, Conn. 

Clare & Co.. C. P., 3101 W. Pratt Bivd., 
Chicago 45, Il 

Comar Electric Co., 3349 W. Addison, 
Chicago 18, Til. 

Cramer Co., Inc., R. W., Box 8, Center- 
brook, Conn. 

Cutler-Hammer, Inc., 1264 St. Paul Ave., 
Milwaukee 1, Wis. 

Durakool, Inc., Elkhart, Ind. (Mercury) 

Ebert Electronics Corp., 212-23 Jamaica 


Ave., Queens Village 28, N. Y. 
Edison, Inc., Thomas A., Instrument Div., 
Dept. 53, West Orange, N. J. 
Federal Telephone and Radio Co., Div. of 
International Telephone and Telegraph 
Corp., 100 Kingsland Rd., Clifton, N. J. 
Filtors, Inc., 30 Sagamore Hill Dr., Port 
Washington, L. I., N 


Five Star Co., Plants Place, Plantsville, 


Conn. 
G-V Controls Inc., 8 Hollywood Plaza, 
East Orange, N. J. 
General Electric Co., Apparatus Sales 
Div.. Schenectady 5. N. Y. 
Guardian Electric, 1627-G W. Walnut 


Chicago 12, Ill. : 
Haydon Co., A. W., 234 N. Elm, Water- 


bury 20, Conn. 
Haydon Mfg. Co., 2536 Elm, Tor- 
99 Plum, Tren- 


Inc., 
rington, Conn. 

Heinemann Electric Co., 
ton 2, N. J. (Time delay) 7 

Kellogg Switchboard and Supply Co., 79 


W. Monroe, Chicago 3, Ill. (Magnetic 
Impulse) 

Magnocraft Electric Co., 3352 W. Grand 
Ave., Chicago 51, Tll 

Mercoid Corp., 4201 Belmont Ave., Chi- 
eago 41, TIl. 

Phillips Control Corp.. A Sub. of Thor 
Corp., 59 W. Washington, Joliet, MT. 

Potter & Brumfield Mfg. Co.. Inc., Sub 


of American Machine & Foundry Co., 
Princeton, Ind 
Price Electric Corp., Church & 2nd, Fred- 
k, Md. 
REM Div. Essex Wire Corp., Logans- 


port, Ind 
Sigma Instruments, Inc., 170 Pearl, 8. 
Braintree 85, Mass. 


Signal 
Branchport 
Square D Co 


Engineering & Mfg. Co.,_ 273 
or Ave. Long Branch, N. J 

4041 N. Richards, Milwau- 
kee 12, Wis. 


tngineering Co.. Inc., Div. of 

ae ie & Foundry Co., 54 

Mill, Laconia, N. 

Struthers-Dunn, Inc 

Union Switch & Signal Div., Westinghouse 
Air Brake Co., Pittsburgh 18, Pa. 

Ward Leonard Electric Co., 600 South, 


H 
Lamb’s Rd., Pitman 


Mount Vernon. N. Y : 
Westinghouse Electric Corn Gateway 
Center. Bldg. No. 3, 401 Liberty Ave.. 


Pittsburgh 22. Pa 614 


Weston Electrical Instrument Corn.. 
Frelinghuysen Ave Newark 5 N z, 
Zenith Electric Co., 152 W Walton, Ch 
cago 10, TIl 
REMOTE CONTROLS. See Push Button 
Stations ; Relavs and Contactors 
Switches: Controls, Push-Pull 
RESINS, INSULATING. See Varnishes, 
Compounds and Resins 
RESISTANCE ALLOYS 
Driver Ci Wilbur B 0 Riverside 
Ave Newark 4, N J 
appears 
237. 
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COPALAM electrical 
insulating material 


¢ Meets all Class B requirements 
Dielectric strength — 600 volts per mil 
Tensile strength — 25,000 lbs. /sq. in. 
Thicknesses from .010 to .025 

An asbestos-glass laminate 

No delamination or fraying 

High impact strength and arc resistance 
Will take any e'*ctrical varnish 


Write for literatur: and free sample 


Representatives everywhere 


COTTRELL PAPER COMPANY, INC. 
88 Purchase St., Fall River, Mass. 
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IMMEDIATE DELIVERY. CATALOG ON REQUEST. 


% 
ron TE 


127 CHURCH ST. NEW YORK 7, N. Y. 





to a man 


who Jhinks he knows 


slass-to-steel 


hermetic terminals 


If you're a guy who thinks you 
must buy a bulky beefed-up terminal 
to get top performance like 100,000 
Megohms at 150° C. it’s because 
you haven't yet accepted our sugges- 
tion to test Fusite’s new Torture- 


Proof Terminals with V-24 glass. 


This brand new green glass 
makes possible greatly improved per- 
formance, but retains the famous 


Fusite light weight cap. 


All we ask is that you let us 
send you samples without obligation 
for testing under your own condi- 
tions. We know you will find extreme 
resistance to thermal and mechanical 
shock and greatly improved flash- 
over. These terminals are hot solder 
dipped for salt spray resistance and 


easy soldering. 


Specify Fusite V-24 glass in 


the samples you request. 





Write Dept. D-2 
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A GERBING EXCLUSIVE! 










Concave Jaw Surface % 


The exclusive CONCAVE jaw 
surfaces of the Gerbing Flexible 
coupling actually holds the Buna-N 
rubber insert or spider within the 
jaws and prevents the rubber from 
extruding under load. Effectively 
absorbs shock, vibration, and mis- 
alignment. Requires no lubrication. 
Available for shafts 12” to 24” and 
H.P. ranges from fractional thru 30. 
Deliveries from dealer and factory 
stocks. Increase your coupling serv- 
ice life. Write for complete infor- 
mation. 


GERBING 
MANUFACTURING CORP. 


tile) ee 


Concave jaws hold spider 
in position at all times... 
no extruding 


Hub, bore, and outside di- 
ameter concentricity assure 
vibration-free operation. 


(Suburb of Chicago) 





Dept. EM6 


Tite eee aN Stock plastic 
KNOBS... HANDLES 





\\ © 0 @ Wines bros 


SN yet Oi rcacran 


NO TOOL CHARCE! 


ee Wide selection of stock knobs, handles 
atee- and plastic parts available without tooling 
Soeae™- cost to you! Many minor changes, (color, 


design, inserts, threads, special materials, 
etc.) can be made to meet your require- 
ments. 


WRITE FOR THIS 
COMPLETE CATALOG! 


DIMCO-GRAY COMPANY 


210 EAST SIXTH STREET — DAYTON 2, OHIO 
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Driver-Harris Co., Harrison, N. J. 
Kanthal Corp., 3 Amelia Pl. Stamford, 
Conn. 


RESISTANCE HEATING UNITS. See 
Heating Elements and Units 


RESISTANCE LINE CORDS 
General Electric Co., 


Construction Mate- 
rials Div., 


Bridgeport 2, Conn. 


RESISTANCE WIRE. See 
ance 


Wire, Resist- 


RESISTORS, INSTRUMENT and RADIO 


Aerovox Corp., New Bedford, Mass. 
Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. 
Amperite Co., Inc., 561 
terx 22. N. Y¥. 
Carborundum Co., 
Falls, N. Y. 
Centralab, Diy. of Globe-Union, Inc., 962E 
E. Keefe Ave., Milwaukee 1, Wis 
Clarostat Mfg. Co., Inc., Dover, N. H. 
Corning Glass Works, Corning, N. Y. 
Cutler-Hammer, Inc., 1264 St. Paul Ave., 
Milwaukee 1, Wis 


Broadway, New 
(Bulb Type) 


Globar Div., Niagara 


Dale Products Inc., 1306 28th Ave., Colum 
bus, Nebraska 

Daven Co., 176 Central Ave., Newark 
N. J 


Erie Resistor Corp., Electronics Div., Erie 
Ie 


a 
Hardwick, Hindle, Inc., 40 Hermon, New- 


ark 5, N. J 
Mallory & Co., Inc., P. R., Indianapolis 
6, Ind 


Ohmite Mfg. Co., 3613 Howard, Skokie 
Radio Corp. of America, Tube Div., Har- 
rison, N. J. 
Sprague Electric Co., 307 Marshall, North 
Adams, Mass 
Square D Co 
kee 12, Wis 
Stackpole Carbon Co., St. Marys, Pa. 
Tru-Ohm Products, Div. of Model Engi 
neering & Mfg., Inc., 2800 N. Milwau- 
kee Ave., Chicago 18, IIl. 
Victoreen Instrument Co. 
Ave., Cleveland 14, Ohio 
Ward Leonard Electric Co., 
Mount Vernon, N. Y. 
Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J 


4041 N. Richards, Milwau- 


3800 Perkins 


600 South 


RESISTORS, POWER CIRCUIT 


Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis 
Carborundum Co., Globar Div., Niagara 


Falls, N ; 
Cutler-Hammer, Inc., 1264 St. Paul Ave., 
Milwaukee 1. Wis. 
Dale Products Inc., 1306 28th Ave., Colum- 
bus, Nebraska 


Daven Co., 176 Central Ave., Newark 4, 
N. J 


Erie Resistor Corp., Electronics Div., Erie 
Pa 
General Electric Co., Sales 


Apparatus 

Div., Schenectady 5, N. Y. 

Hardwick, Hindle, Inc., 40 Hermon, New- 
ark 5, N. J 

Mallory 

6, Ind 

Ohmite Mfg. Co., 3613 Howard, Skokie 
Ill 

Sprague Electric Co., 307 Marshall, North 
Adams, Mass 

Tru-Ohm Products, Div. of Model Engi- 
neering & Mfg. Co., Inc., 2800 N. Mil- 
waukee Ave., Chicago 18, Ill 

Ward Leonard Electric Co., 600 
Mount Vernon. N. Y 


& Co., Inc., P. R., Indianapolis 


South 


RESOLVERS. See 


Servomechanisms 


RHEOSTATS, INSTRUMENT and RADIO 


Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis 

Amperite Co., Inc., 561 Broadway, New 
York 12, N. Y. (Bulb Type) 

Clarostat Mfg. Co., Inc., Dover, N. H 


Cutler-Hammer, Inc., 
Milwaukee 1, Wis 

DeJur-Amsco Corp., 45-01 Northern Blvd., 
Long Island City 1, N. ¥ 


1264 St. Paul Ave 


Hardwick, Hindle, Inc. 40 Hermon New- 
ark 5, N. J 

Mallory & Co., Inc., P. R., Indianapolis 
6, In 

Ohmite Mfg. Co., 3613 Howard, Skokie 
Ill 


Rex Rheostat Co., Baldwin 

Tru-Ohm Products, Div. 
neering & Mfg., Inc 
kee Ave Chicago 18, Tl. 

Ward Leonard Electri Co., 600 
Mount Vernon, N. Y. 


SS 7 
of Model Engi- 
, 2800 N. Milwau- 


South 


RHEOSTATS, POWER CIRCUIT 

Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. 

Clarostat Mfg. Co., Inc., Dover, N. H 

Cutler-Hammer, Inc., 1264 St. Paul Ave 
Milwaukee 1, Wis. 

DeJur-Amsco Corp., 45-01 Northern Blvd., 
Long Island City 1, N. Y. 

General Electric Co., 
Div., Schenectady 5, N 

Hardwick, Hindle, In 
ark 5, N. J. 

National Electric Controller Co., 
Glenwood Ave., Chicago 26, Tl. 


Apparatus Sales 


Z 


ey 40 Hermon, New- 


7070 


Ohmite Mfg. Co., 3613 Howard, Skokie 
Ii) 

Rex Rheostat Co., Baldwin, N. Y. 

Superior Electric Co., 83 Laurel, Bristol, 


Conn. (Light Dimming) 
Tru-Ohm Products Div. of Model Engi- 
neering & Mfg. Inc., 2800 N. Milwau- 
kee Ave., Chicago 18, Ill 
Ward Leonard Electric Co., 
Mount Vernon, N. Y. 


600 South, 








Westinghouse  Electri Cc 
Center, Bldg. No. 3 401 bi : 


rateway 
Pittsburgh 29, Pa. ~ 


Liberty Ave. 


RINGS, COLLECTOR 


Baker & Co., Ine., 113 As ’ 5 
G N = CSroctous Metal) “or. Newark . 
xenera late Div., Metals & 

Corp., 46 Forest, ee 


Controls 
Attleb é 
(Precious Metal) teboro, ‘Mass. 
Graphite Metallizing Corp 
han Ave., Yonkers 3, N 
Makepeace Co., D. E. Div 
and Wire Co., 
Ney Co., 


7°? Nepper- 
of Uni 
Attleboro, ioe on Plate 
Be M., 371 Elm, Hartford 1, 
Nippert Electric Products Co. 
ee Columbus 23, Ohio ” 
) ndustries, Inc., 272 F le ’ 
Stamford, Conn. airfield Ave., 
Triple “‘M’’ Electronents Diy 
Molding & Mfg. Co., 


1759 W 


Mid 
Gurnee, _ 


RINGS, RETAINER and SNAP 


Aumnates Spring Corp., Bristol, Conn. 
— Inc., George K., Philadelphia 
National Lock Washer Co. 

Newark 5, N. J m» 40 Hermen, 
Radio Frequency Laboratories 

oan es, Inc., Boon- 
U. S. Gasket Co., Camden 1, N. J. 
Waldes Kohinoor, Inc., 47-16 Austel P| 

Long Island City 1, N. Y. mt 


RIVET SETTING MACHINES 


Chicago Rivet & Machine Co., 
Jackson Blvd., Bellwood, Ill. 
Milford Rivet & Machine Co., 
Cenn 


9609 W 
Milford, 


RIVETS. See Fasteners. 


ROLLER BEARINGS. See Bearings, Ball 
& Roller. 


RUBBER and RUBBER PRODUCTS 


Acadia Synthetic Products, Div. Weste 
Felt Works, 4021-4189 W. Ogden ane” 
Chicago 23, Ill. (Silicone) a 

Asbestos Textile Div., Raybestos-Manhat 
tan, Inc., Manheim, Pa. 

Auburn Manufacturing Co., 306 Stack 
Middletown, Conn. 

Automotive Rubber Co., 12576 Beech Rd 
at P.M.R.R., Detroit 39, Mich 


Chicago Rawhide Mfg. Co., 1301 Elston 
Ave., Chicago 22, Ill. (Silicone) 

Dow Corning Corp Yept. 4505, Mid- 
land, Mich. (Sili 

Enjay Co., Inc., i West Slst, New 
York 19, N. Y¥. 


Garlock Packing Co., Palmyra, N. Y. 


General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield. Mass. 
General Tire & Rubber Co., Industrial 


Products Div., Wabash, Ind. 
Goshen Rubber Co., Inc., P. O. Box 517, 
Goshen, Ind. 
Lord Manufacturing Co., Erie, Pa. 
Minnesota Rubber & Gasket Co., 3630 
Wooddale Ave., Minneapolis 16, Minn, 
Phoenix Manufacturing Co., Rubber Prod- 
ucts Div., Joliet, Ill. 

Roth Rubber Co., 1856 S. 54th Ave., Chi- 
ago 50. Ill 

Seamless Rubber Co., New Haven 3, Conn 

Stalwart Rubber Co., 197 Northfield Rd., 
Bedford, Ohio (Silicone) 

U. S. Rubber Co., Rockefeller Center, 
New York 20, N. Y 

Van Cleef Bros. 


Inc., 7800 Woodlawn 
Ave., Chicago 19, Ill. 


SAWS, COMMUTATOR. See Commutator 
Saws & Slotters. 


SCRAPER RINGS. See 


& Snap. 


Rings, Retainer 


SCREW DRIVERS, 
Tools, Portable. 


PORTABLE. See 


SCREW-DRIVING MACHINES 

Detroit Power Screwdriver Co., 2817 W. 
Fort, Detroit 16, Mich. 

Ingersoll-Rand Co., Phillipsburg, N. J. 


SCREW MACHINE PRODUCTS. See also 
Fibre; Plastics. 

Allmetal Screw Products Co., 
Stewart Ave., Garden City, N. Y 

Aluminum Co. of America, 2090-B Alcoa 
Bldg., Pittsburgh 19, Pa. 

Blake & Johnson, Waterville 48, Conn. 

Chase Brass & Copper Co., Waterbury 20, 
Conn, 


Inc., 821 


Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis. 

Milford Rivet & Machine Co., Milford, 
Conn. c 
National Acme Co., 176 E. 13lst, Cleve- 

land 8, Ohio 


SCREWS. See Fasteners. 


SEALING COMPOUNDS. See Cements, 
Insulating & Sealing; Waxes & Com- 
pounds. 


SEALS and TERMINALS, HERMETIC 

American Lava 
Tenn. : a 

Constantin & Co., L L Rte. 46 & Frank- 
lin Ave., Lodi, N. J 

Electrical Industries Div. of 
Electronic Corp., 44 Summer 
Newark 4, N. J. 

Fusite Corp., 6028 Fernview Ave., Cin- 
cinnati 13, Ohio 


Corp., Chattanooga 9, 


Amperex 
Ave., 





To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 237. 
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1110-A INCREMENTAL 
INDUCTANCE BRIDGE 


AND ACCESSORIES 


Accurate inductance measurement with or without su- 
perimposed D.C., for all types of iron core components. 


INDUCTANCE — 1 Millihenry to 1000 Henry 
FREQUENCY — 20 to 10,000 Cycles 
ACCURACY — 1% to 1000 Cycle, 2% to 10KC 
CONDUCTANCE — 1 Micromho to 1 MHO 

“Q” — 0.5 to 100 
SUPERIMPOSED D.C. —— Up to 1 Ampere 
DIRECT READING — For use by unskilled operators. 


ACCESSORIES AVAILABLE: 1140-A Null Detector, 1210-A 


Null Detector — V.T.V.M., 1170 D.C. Supply and 1180 

A.C. Supply. 

Send for Complete Transformer & Instrument Catalog 
INSTRUMENT DIVISION 


FREED TRANSFORMER CoO., INC. 


1730 Weirfield St., Brooklyn (Ridgewood) 27, N.Y. 


PALNUT 


Vibration-proot 


WING NUTS 


cost less than 
ordinary types C 







Built-in spring 
Year mai 
holds tight until 
Tr eel ELT: 


extra value for your 
customers—a real savy- 


- 
ing for you. Precision, 
spring steel PALNUT 
Wing Nuts spin on freely 
—lock securely when fin- 
ger-tightened—stay tight 
in service—unlock with fin- 


THE PALNUT CO, 66 Cordier St., Irvington 11, N. J. 
In Canada: P. L. Robertson Mfg., Co., Ltd., Milton, Ont. 


VO | 


ger removal. Sizes: #6-32, 
#8- 32, #10-32, #10-24, 

{-20 and 5 54-18. Finishes: 
— nickel, chrome 
or others to, order. Send 
for free samples, stating 
sizes required. 





TRADEMARK 


LOCK NUTS 
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THOMAS QUALITY PORCELAIN 


Guilt to 
ypeciti ications 


Since 1873, the R. Thomas and Sons Co, 
has been making the highest-quality pore 
celain in hundreds of special shapes, ad- 
hering to the most rigid specifications. 


Today, in our 82nd year, we are ready with 
improved facilities and increased capacity 
to help you make your products better, 


Send us your porcelain 
problem...either elec- 
trical or mechanical... for 
our recommendations. We 
will quote you promptly 
on receipt of model, bive- 
print or sample. 





LISBON, OHIO 
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how to save 


and 


OTT mel) etUh 


Send for this 


FREE WASHER BOOKLET! 


16 illustrated pages discussing Standard and Special 
Purpose Washers. Gives data of value to washer 
users. Write for your copy today. 


H. K. METALCRAFT MFG. CO. 


3785—10th Avenue, New York 34, New York 





SENSITIVE 


RELAYS 
that 


R-E-S-I-S-T 


WZ 








Engineering 
representatives 
in 
principal cities 
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NO BIGGER THAN A 
BOOK OF MATCHES 


Here are miniature sensitive relays—single or 
double-pole types—which fullfill the most rigid 
requirements of space, shock, temperature and 
vibration in both commercial and military ap- 
plications. The Series 100—105—106 relays are 
hermetically sealed and have a long service 


TEMPERATURE life expectancy. For full particulars write for 
Bulletin SR— 2 


RELAYS 





General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. (Glass Bush- 
ings) 

Hermaseal Co Inc Elkhart, Ind. 


Kearfott Co., Inc., 1378 Main Ave., Clif- 
ton N. J 

Stupakoff Ceramic Mfg. Co.. Latrobe, Pa 

Torwico Electronics, Inc.. 965 Frelinghuy- 
sen Ave., Newark 5, N. J. 


SEALS, MECHANICAL, (Rotary Shaft) 


Crane Packing Co., 1824 Cuyler Ave., 
Chicago 13, Il. 
Garlock Packing Co., Palmyra, N. Y. 


SEALS, OIL and GREASE 


Chicago Rawhide Mfg. Co., 1301 Elston 
Ave., Chicago 22, Ill 

Garlock Packing Co., Palmyra, N. Y. 

Gits Bros. Mfg. €o.. 1840 S. Kilbourne 
Ave., Chicago 23, Ill 

Syntron Co.. Homer City, Pa. 

U. S. Gasket Co., Camden 1, N. J 


SELENIUM RECTIFIERS. See Rectifiers, 
Metallic. 


SEMI-CONDUCTORS (Diodes, Transis- 
tors, Ete.) 


Automatic Temperature Control Co., 5234 
Pulaski Ave., Philadelphia 44, Pa 

General Electric Co.. Apparatus Sales 
Div., 1 River Rd.. Schenectady 5, N. Y. 

General Electric Co., Electronics Div., 
Electronics Park, Syracuse 1, N.Y. 

International Rectifier Corp., 1521 E. 
Grand Ave., El Segundo, Calif 

Radio Receptor Co., Inc., Semi-Conductor 
Div., 251 W. 19th. New York 11. NN. ¥ 

Ravtheon Manufacturing Co,, Semiconductor 
Div., 55 Chapel, Newton 58, Mass 

Transitron Electronic Corp Melrose 76 
Mass. 

Westinghouse Electric Corp Electronic 
Tube Div., Box 284, Elmira. N. Y. 


SERVOMECHANISMS (Controls, Syn- 
chros, etc.) Also see Motors, 


Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave.. Philadelphia 44, Pa. 

Bristol Co., Waterbury 20, Conn 

Clifton Precision Products Co., Inc., Clif- 
ton Heights, Pa. 

Diehl Mfe. Co., 1192 Finderne Ave., 
Somerville. N. 7 

Doelcam, Div. of Minneapolis-Honevwell, 
Soldiers Field Rd., Boston 35, Mass. 

Electric Regulator Corp., Dept. L, Nor- 
walk, Conn. 

Ford Instrument Co., 31-19 Thompson 
Ave., Long Island City, N. Y. 

Kearfottt Co., Inc., 1378 Main Ave., Clif- 
ton, N. J. 

a3 Manufacturing Co., John, Racine, 

8. 
— > of America, New Hyde Park, 


Servomechanisms. Inc., 500 Franklin Ave., 
Garden City. L. I.. N. Y. 

Transicoil Corp., Germantown Pike & 
Quarryball Road, Fairview Village, Pa 


SERVO SYSTEM COMPONENTS 


Sterling Precision Instrument Corp., 34-17 
Lawrence, Flushing 54, N. Y¥ 


SHAFTS, FLEXIBLE 
U. S. Gasket Co., Camden 1, N. J. 


SHEAVES. See Drives, Belt. 


SHEET METAL FABRICATORS 


Alden Products Co., 4125 N. Main, Brock. 
ton 64, Mass 

Artisan Metal Works Co., 11420 Madison 
Ave., Cleveland, Ohio 

Cox Co., H. F., 601 Ottawa Ave., N.W., 
Grand Rapids 2, Mich 

Geuder, Paeschke & Frey Co., 1525 W 
S+ Pan! Ave.. Milwaukee 1. Wis 

Hoffman Engineering Corp., Dept. EM-25, 
Anoka, Minn. (Terminal and Pull Boxes) 

Hudson Tool & Die Co.. Inc., 118-122 S 
14th. Newark 7, N. J 

Industrial Equipment Co., 210 Indiana, 
Minster. Ohio 

Kirk & Blum Manufacturing Co $122 
Forrer, Cincinnati 9, Ohio 


SHEETS, ELECTRICAL. See Steel, Elec- 
trical. 


SHIELDING, ELECTRONIC 

Metal Textile Corp.., 649 E. First, Roselle, 
N. J. (Knitted Metallic Strips, Gaskets 
etc.) 


SIGNAL DEVICES 


Crouse-Hinds Co., Syracuse 1, N. Y. 

Pyle-National Co., 1388 N. Kostner Ave 
Chicago 51, Ill 

Signal Engineering & Mfg. Co., 273 


Branchport Ave., Long Branch, N. J 


SIGNAL LIGHT ASSEMBLIES. See 
Lights, Pilot and Indicator. 


SILICONES 

Auburn Manufacturing Co., 306 Stack, 
Middletown, Conn. 

Continental-Diamond Fibre Co., Newark 
13, Del 

Dow Corning Corp., Dept. 4506, Midland 
Mich 

Garlock Packing Co., Palmyra, N. Y 

General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. 


Insulation Manufacturers Corp., 565 Ww 
Washington Blvd., Chicago 6, Ml. , 

Linde Air Products Co., Div. of Union 
Carbide and Carbon Corp., 30 E 42nd 
New York 17, N. ¥ ; 

Natvar Corp., 207 Randolph Ave., Wood- 
bridge. N. J 

Taylor Fibre Co., Norristown, Pa, 


SILVER and SILVER ALLOYS. See also 
Contacts & Contact Points. For Solder 
see Brazing Alloys, Silver. 5 

American Silver Co., Inc., 36-02 Pri 
Flushing 54, N. Y. — 

Baker - Co., Inc., 113 Astor, Newark 5 
N . 


Brainin Co., C. S., 318 Washington, wit 
Vernon, N. Y. 

Fansteel Metallurgical Corp., North Chi- 
cago 

General Plate Div., Metals and Contro} 
Corp., 46 Forest, Attleboro, Mass 

Graphite Metallizing Corp., 1059 Nepper- 
han Ave., Yonkers 3, N. Y. 

Handy & Harman, 82 Fulton, New York 
oS ms & 

Makepeace Co., D. E., Div. of Union Plate 
and Wire Co., Attleboro, Mass 

Mallory & Co., Inc., P. R., Indianapolis 
6. Ind 

Ney Co., J. M., 371 Elm, Hartford 1, 
Conn 


SLEEVE BEARINGS. See Bearings and 
Bushings 


SLEEVING and TAPE, ASBESTOS 
Garlock Packing Co., Palmyra, N. Y. 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill 
Johns-Manville, Box 60, New York 16, 


N 

Mitchell- Rand Insulation Co., 51 Murray, 
New York 7, N. Y. 

Raybestos-Manhattan, Inc., Asbestos Tex- 


tile Div., Manheim, Pa. 


SLEEVING, SATURATED. See Tubing & 
Sleeving, Braided Fabric. 


SLIDE ASSEMBLIES 


Radio Frequency Laboratories, Inc., Boon- 
ton 9, N. J. 


SLIDE RULES, CALCULATING 
Keuffel & Esser Co., Hoboken, N. J. 


SLIP RINGS. See Rings, Collector. 


SLOT INSULATION. See Fabric, Insulat 
ing; Mica: Paper, Insulating; Tubing & 
Sleeving, Braided Fabric. 


SLOTTERS, MICA. See Commutator Saws 


and Slotters 


SOCKETS and ADAPTERS, RADIO. See 
Plugs & Receptacles. 


SOCKETS and RECEPTACLES, LAMP 


Automatic Electric Sales Corp., 1033 W. 
Van Buren, Chicago 7, IL. 

Dialight Corp., 42-60 Stewart Ave., Brook- 
lyn 37, N. Y. 

Drake Manufacturing Co., 1711 W. Hub- 
bard, Chicago 22, Il. 

General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 

Joy Manufacturing Co., Henry W. Oliver 
Bidg., Pittsburgh 22, Pa. : 

Pass & Seymour, Inc., Solvay Station, 
Syracuse 9, N. Y 

U. S. Gasket Co., Camden 1, N. J 


SOCKETS, FLUORESCENT. See Fluores- 
cent Lamp Auxiliaries 


SOCKETS, VACUUM TUBE 


American Phenolic Corp., 1830 S. 54th 
Ave., Chicago 50, Ill rm 
Mycalex Corp. of America, 116 Clifton 
Blvd., Clifton, N. J. g 
U. S. Gasket Co., Camden 1, N. J 


SOCKET SCREW KEYS and 
WRENCHES 


Bristol Co., Waterbury 20, Conn 
Standard Pressed Steel Co., Jenkintown 9, 
Pa. 


SOCKET SCREWS. See Fasteners. 


SOLDERING COMPOUNDS 
(Fluxes, Paste, Liquid, Salts, etc.) 

Chase Brass & Copper Co., Waterbury 20, 
Conn ; 

Essex Wire Corp., Magnet Wire Div., 
Fort Wayne 6, Ind. 

General Electri Co Chemical Div 
Plastics Ave., Pittsfield, Mass 

Handy & Harman, 82 Fulton, New York 
a 

Kester Solder Co., 4209 Wrightwood Ave 
Chicago 39, Ill i 

National Lead Co., 111 Broadway, New 
York 6, N. Y 


SOLDERING EQUIPMENT 
(Irons, Machines, etc.) 


Drake Electric Works, Inc., 3656 Lincoln 
Ave., Chicago 13, II! Ne 
General Electric Co., Apparatus Sales 


Div., Schenectady 5, N. Y 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill 
Vulcan Electric Co., Danvers 2, Mass 


SOLDERLESS CONNECTORS. See Con- 
nectors, Wire & Cable 


To communicate with any manufacturer whose mame appears 
in this issue use READER INQUIRY FACILITY, page 237. 
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“PERMANENT PIPE MARK 


, idetilif cating |NBELS 


SAFETY SIGNS + JUMBO CARDS 













%& Permanent %& Inexpensive ¥%& Quickly Applied 
% Immediate Deliveries, World’s Largest Selection of 
Stock Items. Pressure-sensitive waterproof tape. 

% Markers in various color combinations mounted on our 
. Special Fast Release Fibre backing with over 5000 Stock 
Items. Also made to order. 


% Fluid line markers, markers for hi-pressure steam pipes, 
chemicals, conduits, etc. Electrical identifications, motor 


hook-up and connection diagrams, containers. Safety 
signs, etc. 


% Wire, write or phone for Catalog today. 


Manufactured by 


VALERIE 
NAMEPLATE, INC 


214-27 NORTHERN BLVD 
BAYSIDE, N.Y. PHONE BA. 4-4000 
TELETYPE NY 4-1975 TWX LPT 
Cable Address) NORPLATE 
FOR SPEEDY 
SERVICE! 


7g at Ge oe, 


NZ) 


SOO SOT HE SESE E SS HEEES OES ES ESTEE TEMH SSO 


For large photo darkrooms, laboratories, refrigeration units 


air conditioning equipment, furnace draft boosters and similar 
equipment. 


For cooling electronic tubes in transmitters, induction heaters 
and diathermy equipment. 


For advertising displays and many other uses. 


Battery-operated for cars, trucks, boats and other portabk 
installations. 


VARIOUS MOUNTING DEVICES 


The Heinze catalog describes all types in detail. 


Heinze Electric Co 


685 Lawrence Street 


LOWELL, MASS 
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(Essex Boils it as a 
Safety Control, not 5, but 15 Minutes 
in One of Many Important Extra-Tests.) 


@ NEMA Standards require boiling 
tests of magnet wire in toluol and alcohol solutions 
for as long as five minutes to prove insulation. But 
Essex boils for 15 minutes in even stronger toluol- 
alcohol solutions. This enables Essex engineers to 
maintain complete control of curing or baking film- 
coatings within narrower limits... yet retain max- 
imum flexibility and adhesion. It is only one of 
many Essex tests over and above the standards that 
we make as safety controls . . . so you can be doubly 
sure with Essex Extra-Test Magnet Wire. ‘ 


IMMEDIATE DELIVERY IS AVAILABLE FROM STOCKS CARRIED 
IN ALL ESSEX WAREHOUSES THROUGHOUT THE COUNTRY 


ESSEX EXTRA-TEST® MAGNET WIRE 
SX ESSEX WIRE CORPORATION 


FORT WAYNE 6, INDIANA 


SALES OFFICES AND WAREHOUSES*—*Atlanta 9, Georgia, 241 Boulevard 
N.E.; Birmingham, Alabama, 2901 35th Avenue, North; *Boston 20, Massachusetts, 
1040 Tremont Street; *Chicago 7, Illinois, 411 South Peoria Street; Cleveland 
15, Ohio, 1501 Euclid Avenue; Dallas 2, Texas, 1917 Levee Street; Dayton 
2, Ohio, 410 West First Street; Detroit 3, Michigan, 14310 Woodward Avenue; 
Fort Wayne 6, Indiana, 1601 Wall Street; Fort Worth 10, Texas, 2509 West 
Berry St.; Hartford 3, Connecticut, 119 Ann St.; Houston 3, Texas, 2222 Leland 
Avenue; Indianapolis 5, Indiana, 2051 East 46th Street; Kansas City 8, Missouri, 
2000 Forest Avenue; *Los Angeles 22, California, 6415 East Fleet Street; 
Memphis 12, Tennessee, 3692 Wayne; Milwaukee 2, Wisconsin, 312 East 
Wisconsin Avenue; Minneapolis 16, Minnesota, 5407 Excelsior Blvd.; *Newark 5 
New Jersey, 457 Frelinghuysen Avenue; *Portland 12, Oregon, 525 North 
Tillamook St.; Rochester 14, N.Y., 207 Powers Bidg.; *St. Louis 3, Missouri, 3435 
Chouteau Ave.; *San Francisco 3, California, 1077 Howard St.; Upper Darby 


+ 
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(Philadelphia), Pa., 6816 Market Street; Seattle, Wash., 444 Dexter Horton Bidg. 
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When you 


needa 


Non-Stock 
Pot 


ask 


PRODUCTS CORPORATION 


Manufacturers of 


Uitra High Precision Potentiometers 


2041 COLORADO AVE. 


SANTA MONICA, CALIF. 


for SUPERIOR DESIGN 











SERIES “J” CYLINDERS 


For rugged, trouble free 
SERVICE 


@ CARTRIDGE , .. rod-wiper, packing, bushing in one unit. 
@ RUGGED BODY ,.. all steel end caps and barrel. 


@ PISTON RINGS ... step-cut joint, sealing in both direc- 
tions, Jong life, minimum leakage. 


@ PRESSURE ,.. 2,000 psi heavy-duty ... 3,000 psi non- 
shock, 


@ SIMPLICITY ... no tie-rods . . . no retainer rings. 
Write for Bulletin No. 53 





5672 PIKE ROAD e ROCKFORD, ILLINOIS | 
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SOLDER PRE-FORMS. 
Alloys, Silver. 


Alpha Metals, Inc., 64 Water, Jersey City 
4,N. J 


Also see Brazing 


Handy & Harman, 82 Fulton, New York 
os oe = 

Kester Solder Co., 
Chicago 39, Ill. 


4209 Wrightwood Ave., 


SOLDER, SELF-FLUXING 
For Silver Solders, See Brazing Alloys 


Alpha Metals, Inc., 64 Water, Jersey City, 
N. J 


Federated Metals Div., American Smelting 
and Refining Co., 120 Broadway, New 
York 5, N. Y 


Kester Solder Co., 4209 Wrightwood Ave., 


Chicago 39, Ill 

National Lead Co., 111 Broadway, New 
York 6, N. Y. 

SOLENOIDS 

Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. 

Automatic Electric Sales Corp., 1033 W. 


Van Buren, Chicago 7, Ill 
Automatic Switch Co., 393 Lakeside Ave., 
Orange, N. J. 
Cannon Electric Development Co., Dept. 


500, 3209 Humboldt, Los Angeles 31, 
Calif 

Comar Electric Co., 3349 W. Addison, 
Chicago 18, Ill 

Cutler-Hammer, Inc., 1264 St. Paul Ave., 
Milwaukee 1, Wis. 

Detroit Coil Co., 2435 Hilton Rd., De- 
troit 20, Mich 


Dormeyer Industries, 3424 Milwaukee Ave., 
Chicago 41, Ill 
Five Star Co., Plants 


Place, Plantsville, 


Conn. 

General Electric Co., Apparatus Sales 
Div.. Schenectady 5, N. Y 

Guardian Electric, 1627-G W. Walnut, 


Chicago 12, Ill 


Leland, Inc., G. H., 123 Webster, Dayton 
2, Ohio 

Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis. 

National Acme Co., 176 E. 13l1st, Cleve- 
land 8, Ohio 

PSP Engineering Co., 8420 Otis, South 
Gate, Calif. 

Phillips Control Corp., Sub. of Thor 
Corp., 59 W. Washington, Joliet, Til. 
R-B-M Div., Essex Wire Corp., Logans- 

port, Ind. 


Soreng Products Corp., 9551 Soreng Ave., 
Schiller Park, 1. 

eo Inc., Lamb’s Rd., Pitman, 
N. J. 

Trombetta Solenoid Corp., 829 N. Mil- 
waukee, Milwaukee 2, Wis. 

West Coast Electrical Mfg. Corp., 233 W 


116th Place, AC Div. 105, Los Angeles 
3, Calif. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 


Pittsburgh 22, Pa. 


SPEED INDICATORS. See Tachometers 


SPEED REDUCERS and DRIVES. 
For Motorized Units, see Motors 


Allis-Chalmers, Milwaukee 1, Wis. 


Century Electric Co., 1806 Pine, St. Louis 
3, Mo. 

Cone-Drive Gears Div., Michigan Too) 
Co., 7171 E. McNichols Rd., Detroit 12, 
Mich 

Eaton Mfg. Co., Dynamatic Div., Ken- 
osha, Wis. 

Ferguson Machine & Tool Co.. Inc., Roller 
Gear Div., P.O. Box 191, St. Louis 21, 
Mo 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y¥ 

Reeves Pulley Co., Columbus, Ind. 

SPRINGS, COIL and FLAT 

American Steel & Wire Div., U. S. Steel 
Corp., Rockefeller Bldg., Cleveland 13, 
Ohio 


Associated Spring Corp., Bristol, Conn. 


3arnes Co Wallace, Div Associated 
Spring Corp Bristol, Conn. 

Barnes-Gibson-Raymond, Div. Associated 
Spring Corp., 40300 Plymouth Rd., 
Plymouth, Mich 

Blake & Johnson, Waterville 48, Conn. 


Dudek & Bock Spring Mfg. Co., 4016 W. 
Grand Ave., Chicago 12, Ill. 
Dunbar Bros. Co., Div. Associated Spring 


Corp., Bristol, Conn. 

Garrett Co., Inc., George K., Philadelphia 
34, Pa. 

Gibson Co., William D., Div. Associated 
Spring Corp., 1800 Clybourn Ave., Chi- 
ago 14, Ill 

Gibson Electric Co., 8349 Frankstown Ave., 
Pittsburgh 21, Pa 

Instrument Specialties Co Inc., 244 
Bergen Blvd., Little Falls, N. J. 
(Beryllium, Copper 


Spring & Mfg o., 2646 W. 
Ave., Chicago 47 

Ohio Div Associated 
E. lst, Dayton, Ohio 

Raymond Mfg. Co., Div 
Corp., Corry, Pa. 


Lewis Cc North 
Il 
Spring Corp., 1712 


Associated Spring 


STAINLESS STEEL. See Steel 


cial Forms & Grades 


Commer- 


STAMPINGS, METAL 


Alden Products Co., 4125 N. Main, Brock- 
ton 64, Mass. 

Aluminum Goods Manufacturing Co., Man- 
itowoc, Wis 

Auburn Manufacturing Co 306 Stack, 
Middletown, Conr 

Barnes Co., Wallace, Div Associated 
Spring Corp., Bristol, Conn. 


Barnes-Gibson-Raymond, Div. Assoc 
Spring Corp., 40300 Plymouth Ra” 
Plymouth, Mich . - 

Chase Brass & Copper Co., Ws 7 9 
oon aterbury 29, 

Dudek & Bock Spring Mfg. Co Ole w 
Grand Ave., Chicago 12, Il oe So 

Dunbar Bros. Co., Div. Associated s 

E Corp., Bristol, Conn anne Sing 
frie Resistor Corp., Electronic ; 
Erie, Pa. a 

Federal Tool & Mfg. Co., 3608 ‘ 

oat: Minneapolis, Minn Alabama 
rrett Co., Inc xeorge K i 

—. o., Inc., George K., Philadelphig 

Geuder, Paeschke & Frey Co., 1595 Ww 
St. Paul Ave., Milwaukee 1, Wis 

Gibson Co., William D., Div.’ Assoctated 
Spring Corp., 1800 Clybourn Ave 
cago 4, Ill. ~. 

Heyman Mfg. Co., Kenilworth 1, N. J 

Hudson Tool & Die Co., Inc., 118-193 gs 
14th, Newark 7, N. J aay 

Joliet Wrought Washer Co., Joliet ll 

Kirk and Blum Manufacturing Co., 3199 
Forrer, Cincinnati 9, Ohio iid 


Lewis Spring & Mfg. Co., 2646 W. North 


Ave., Chicago 47, Ill 

Malco Tool and Manufacturing Co., 402) 
W. Lake. Chicago 24, I) ce 

Mohawk Mfg. Co., Middletown, Conn 
(Threaded) 

Ohio Div., Associated Spring Corp., 1712 
East First, Dayton, Ohio. . cs 

Raymond Mfg. Co., Div. Associated Spring 
Corp., Corry, Pa 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y¥ 

Shakeproof, Div. Illinois Tool Works 
2501 Keeler Ave., Chicago 39, Ill. 

United-Carr Fastener Corp., Cambridge 
42 Mass 

Wenco Mfg. Co., 1136 West Hubbard, 
Chicago 22, Ill 

Wrought Washer Mfg. Co., 2200 S. Bay, 
Milwaukee 7, Wis . 

STAMPINGS, NON-METALLIC 
Auburn Manufacturing Co., 306 Stack 
Middletown, Conn 

Continental-Diamond Fibre Ce., Newark 


13, Del. 
Federal Tool & Mfg. Co., 
Ave., Minneapolis, Minn. 
Richardson Co., 2799 Lake, Melrose Park 


3608 Alabama 


Til. 
Stahlin Brothers Fibre Works, Inc., 
E, Belding, Mich. 


Dept 


STARTERS, FLUORESCENT. 
rescent Lamp Auxiliaries. 


See Fluo- 


STARTERS, MOTOR. See Controllers, 
Motor; Push Button Stations. 
STEATITE. See Ceramics. 
STEEL—Commercial Forms and Grades 
Alloy (A) 
Bars (B) 
Carbon (C) 
Coated (D) 
Sheets and Strips (Ss) 
Enameling (E) 
Stainless (N) 
Cold Rolled Only (0) 
Tubing (T) 
(See also Steel, Electrical) 
Allegheny Ludlum Steel Corp., Henry W 


Oliver Bldg., Pittsburgh 22, Pa. (NS) 
American Steel & Wire Div., U. § 
Steel Corp., Rockefeller Bldg., Cleve- 
land 13, Ohio (NS) 

Barnes Co., Wallace, Div. Associated 
Spring Corp., Bristol, Conn. (S-CO) 
(Spring) 

Columbia-Geneva Steel Div., U. S. Steel 
Corp., San Francisco, Calif. 

Crucible Steel Co. of America, Henry W 
Oliver Bldg., Pittsburgh 30, Pa 
(ABCNS) 

Driver Co., William B., 150 Riverside 
Ave Newark, N. J. (Stainless Stee 
Wire 
National Tube Div., U. S. Steel Corp 


Pittsburgh, Pa - 
Newport Steel Corp., Newport, Ky. 
(ADES) 


Ohio Seamless Tube Div. of Copperweld 
Steel Co., Shelby, Ohio (T) 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. (T) 

Ryerson & Son, Inc., Joseph T., Chicago 
Ill. (ABCDENST) 

Tennessee Coal & Iron Div., U. S. Steel 
Corp., Fairfield, Ala. 


U. S. Steel Corp., 525 William Penn PI. 
Pittsburgh 30, Pa. (S-ACDN) (T-ACN) 


STEEL, ELECTRICAL (Silicon) 
Sheets and Strips 

Allegheny Ludlum Steel Corp., 
Oliver Building, Pittsburgh 

Newport Steel Corp., Newport, Ky. 
Silicor 
. S. Steel Corp., 525 
Pittsburgh 30, Pa 


Henry W. 
22, Pa. 


William Penn PL, 


STRAIN RELIEFS. See Grips & Clamps 
Strain Relief. 


STRIPPERS, WIRE 





Artos F ineering Cx 2737 S. 28 Mil- 
waukee 7, Wi 

Holub Industrie Inc 445 Elm, Sycamore 
Til. 

Ideal Industries, Inc., 1008 Park Ave 


Sycamore, Ill ie 
Wenco Mfg., 1136 West Hubbard, Chi- 
cago 22, Ill. 
Wire Stripper Co 1729 Eastham Ave 


East Cleveland 12. Ohio 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 237. 
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f ; NEY’S small parts 
play a BIG part 


| in precision instruments 



















Reliability of many precision electrical instruments 

depends upon accurate transmission of electrical signals 

between moving parts. The Potentiometer Division of 

the Fairchild Camera and Instrument Corporation has 

selected Ney Paliney #7* for use as wipers and sliders 

ee a Poctald yee — in their precision potentiometers because Paliney #7 

cision Potentiometer. provides the important advantages of a long life with 

excellent linearity and the ability to hold noise at a 
minimum. 








Ney manufactures many other precious metal alloys which, like Paliney #7, have ideal elec- 
trical characteristics, high resistance to tarnish, and are unaffected by most industrial atmospheres. 
Ney Precious Metal Alloys have been fabricated into slip rings, wipers, brushes, commutator seg- 
ments, contacts, and intricate component parts and are used in high precision instruments through- 
out industry. Should you have a contact problem, a call to the Ney Engineering Department will 
result in study and recommendations which will improve the output of your electrical or electronic 
instruments. 


THE J. M. NEY COMPANY @ 371 ELM ST., HARTFORD 1, CONNECTICUT 
Specialists in Precious Metal Metallurgy Since 1812 


*Registered Trade Mark Q9NYSSA 





More Articles Available 
as File Reprints .... 


e THREE feature articles appearing in re- 
cent issues of ELECTRICAL MANUFACTURING 
have been selected for editorial reprints, 
as announced on page 236 of this issue. 
The current listings also include 19 re- 
prints, previously announced, and copies 
of which are still available. Single copies 


AND ALWAYS 
DELIVER 
THROUGH 


SIMPLICITY 


NO] PLASTIC OF DESIGN 


Did you ever check your pres- 
ent lock nut for consistency of 
torque? It means Coe 2 


may be obtained without charge, along 
with additional information on any sub- : 
ject covered in the editorial or advertising NO} EXCESS COST! 
pages of this issue by using the NO} SLOTS 


Reader Inquiry Facility, page 237 > 


M L F a lock nut! TESTS SH 
This service is available to readers to whom ac Lean-rogg iractutine teoheiaeea aia 
copies of ELEcTRICAL MANUFACTURING are Lock Nut Company simplicity of design, the M-F 
: Uni-Torque delivers the most 
addressed, as well as engineers who are 5535 NORTH WOLCOTT AVE. consistent torque. 


included in the regular monthly routing. CHICAGO 40, ILLINOIS 


“FEW OLDER IN EXPERIENCE... NONE 
YOUNGER IN FACILITIES AND DESIGN” 
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Costly 


Flow Failures 





SOLENOID VALVES 





Quick Operating NonSticking Tight Seating 





These three design advantages are your assurance 
against costly flow failures. Attain dependable, accu- 
rate, automatic or remote control of liquids or gases 
with Magnatrol Valves. Installed quickly and easily 
in connection with . . . flow-meters, thermostats, float 
and time switches. Every Magnatrol Valve is deliv- 
ered to you—factory tested—guaranteed free from 
defects in material and workmanship. 


Available in normally closed or normally open models. 
Pressure ranges from zero up to 300 PSI. Voltages 
to 575. 


Catalog containing complete 
specifications mailed upon request. 


| NF Mie VALVE Corp. 


HAWTHORNE 4 
NEW JERSEY 








engineered to meet your needs 


Careful analysis and testing of your product together with 
experienced RAE Engineers is your assurance of the best 
motor for the job. RAE offers outstanding service and 
quality in a large variety of motors in voltages up to 250, 
and up to 4 H.P. (higher for intermittent duty) with many 
gear head motor combinations. Let us put our years of 
motor building experience to work for you. 


Send for the ‘‘RAE'’ service sheet. 
it will help you supply the data 
necessary for recommendations and 
prices. 


AC/DC Universal 

DC Shunt wound 

DC Series wound 

DC Compound wound 

Gear Reduction Motors 
Governor Controlled Motors 
Motors for Rheostat Control 
WB Motors for Electronic Control 


G@@ motor core. 


2009 Kewaunee St. ® Racine, Wis. 
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STRIPPING COMPOUNDS. See Cleaning 
Compounds, Metal. 


STRIPS, BLOCKS and BOARDS, 
TERMINAL 


Aircraft-Marine Products Inc., 2100 Pax 
ton, Harrisburg, Pa 

Alden Products Co., 4125 N. 
ton 64, Mass 


Main, Brock- 


American Lava Corp., Chattanooga 
Tenn, 

Buchanan Electrical Products Corp., 225 
Rte. 22, Hillside, N. J. 

Burndy Engineering Co., Inc., Norwalk 
Conn 


Cambridge Thermionic Corp., 453 Concord 
Ave., Cambridge 38, Mass 

Dimeo-Gray Co., 210 E. Sixth, Dayton 2, 
Ohio 

Federal Telephone and Radio Co., Div. of 
International Telephone and Telegraph 
Corp., 100 Kingsland Rd., Clifton, N. J 


Jones Div., Howard B., Cinch Mfg. Corp 
Chicago 24, Ill 

Mycalex Corp. of America, 116 Cliftor 
Blvd., Clifton, N 


Soreng Products Corp., 9551 Soreng Ave 
Schiller Park, Il. 
Thomas & Betts Co., 
Elizabeth 1, N. J 
U. S. Gasket Co., Camden 1, N. J 


Inc., 28 Butler 


SWITCHES, AUTOMATIC and MANUAL 


Float (Liquid Level) (A) 
Limit (Snap-Action) (B) 
Limit (Rotary Cam & 

Gear) (Ww) 
Magnetic (C) 
Mercury (D 
Pressure (E) 
Thermal (F) 
Time (G) 
Transfer (H) 
Vacuum (J) 
Canopy and Fixture (K 
Foot (L) 
Heater (Series Multiple) (M) 
Jack, Key and Lever (N) 
Panel (O) 


Push Button Snap 
(Toggle, Slide, Rotary) (P) 


Remote Control (R) 
Selector (Rotary Tap) (S) 
Through-Card (Snap) (T) 
Coaxial (U) 
Motor Speed Control (V) 

See also Circuit Breakers, Push Buttor 
Stations; Controllers, Motor; Relays 
Timers. 

Acro Manufacturing Co., Columbus 16 


Ohio (B) 
Adams & Westlake Co., Elkhart, Ind 
Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. (ACEFJPR) 
Allied Control Co., Inc., 2 East End Ave., 
New York 21, N. Y. (CDGHR) 
Allis-Chalmers, Milwaukee 1, Wis. 
American General Thermostat Corp., 2064 
Bronx, New York 60, N. Y. 
American Relay & Controls Inc., Sub. of 
Ohmite Mfg. Co., 3649 Howard, Skokie, 


Tl. (N) 

Automatic Electric Mfg. Co., 60 State, 
Mankato, Minn. (GR) 

Automatic Electric Sales Corp., 1033 W. 


Van Buren, Chicago 7, Ill. (HLNR) 

Automatic Switch Co., 393 Lakeside Ave., 
Orange, N. J. (CHR) 

Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa 
(ADEGJIRW) 

Bristol Co., Waterbury 20, Conn. (ADEF- 
GIPRS) 

Centralab, Div. of Globe-Union, Inc., 962F 
E. Keefe Ave., Milwaukee 1, Wis. (NS) 

Clare & Co., C. P., 3101 W. Pratt Bivd., 
Chicago 45, Ill. 


Clark Controller Co., 1146 E. 152nd. 
Cleveland 10, Ohto (C) 
Comar Electric Co 3349 W. Addison 


Chicago 18, Ill. (N) 

Control Products Co., Inc., 
Harrison, N. J. (B) 

Cramer Co., Inc., R. W., 
brook, Conn. (G) 

Crouse-Hinds Co., 
(DPSV) 

Cutler-Hammer, Inc., 1264 St. Paul Ave 
Milwaukee 1, Wis. (EGLPW) 

Daven Co., 176 Central Ave., Newark 4 
Nw. J... o? 

Dimeo-Gray Co., 
Ohio (G) 

Durakool, Inc., Elkhart, Ind. (D) 

Eagle Signal Corp., 202 20th, Moline 
Ill. (G) 

Edison, Inc., Thomas A., Instrument Div 
Dept. 53, West Orange, N. J. 

Electro-Snap Switch and Mfg. Co., 4224 
W. Lake, Chicago 24, Ill. (B) 

Fasco Industries, Inc., 100 Augusta, Ro- 
chester 2, N. Y. (EJO) 

Federal Telephone and Radio Co., Div. of 
International Telephone and Telegrapt 


306A Sussex 
Box 8, Center 


Syracuse 1, N. Y 


210 E. Sixth, Dayton 2, 


Corp., 100 Kingsland Rd., Clifton, N J 
(NS) 

Fenwal, Inc., 16 Pleasant, Ashland, Ma 
F 


Ferrod Mfg. Co Sub. of Ferro Corp 
605 N. River, Batavia, Ill (M) 

Furnas Electric Co., 1024 McKee, Batavia, 
Ill. (ABCEFLO) 

G-V Controls Inc., 8 Hollywood Plaza 
East Orange, N. J. (FG) 

General Electric Co., Apparatus Sales Div 


Schenectady 5, N. Y. (ABCDEFGHIK 
MNOPRSTUV) 

Guardian Electric, 1627-G W. Walnut 
Chicago 12, Ill. (CFGHN) 


Harnischfeger Corp., Milwaukee 46, Wie 
(Ww) 

Haydon Mfg. Co., Inc., 2536 Elm, Tor 
rington, Conn. (G) 


Heinemann Electric Co., 99 Plum, Tren 
ton. N. J. (O) 


Hetherington, Inc., Sharon Hill, Pa. (P 





Joy Manufacturing Co., Henry W. 
Bldg., Pittsburgh 22; Pa. Ge 

Kellogg Switchboard and Supply Co., 79 
W. Monroe, Chicago 3, Ill. (8) (Crogs- 
bar) 

Knox 
(P) 

Leland, Inc., G. 
2, Ohio : >: = 

Mallory & Co., Inc., P. B., Indiana 
6. Ind. (GNPS) pelle 

Master Appliance Mfg. Co., 
Ontario, Racine, Wis. (KP) 

Mercoid Corp., 4201 Belmont Ave., Chi- 
eago 41, Ill. (ABCDEF) 

Micro Switch Div., Minneapolis-Honeywel) 
Regulator Co., Freeport, Ill. 
(BDFLS) 

National Acme Co., 18lst. Cleve- 
land 8, Ohio (BP) 

Ohmite Mfg. Co., 3613 Howard, Skokie 
Ill. (S) 

& Seymour, 


Porcelain Co., Knoxville 1, Tenn. 
H., 123 Webster, Dayton 


Bridge & 
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Pass Inc., Solvay Station, 
Syracuse 9, N. Y. 

Pyle-National Co,, 1388 N. Kostner Ave., 
Chicago 51, Tl. (P) 

R-B-M Div., Essex Wire Corp., Logans- 
port, Ind. 

Rhodes, In M. H., Hartford, Conn. 

Robertshaw Thermostat Div.. Robertsh: 
Fulton Controls Co., Youngwood, Pa, 
FM) 

Soreng Products Corp., 9551 Soreng Ave., 
Schiller Park, Ill. (ABELPS) 





Spencer Thermostat Div. of Metals & 
Controls Corp., 106 Forest, Attleboro, 
Mass. (EF) 


Square D Co., 4041 N. Richards, Milwav- 
kee 12, Wis. (ABCEFLOPR) 

Stackpole Carbon Co., St. Marys, Pa. (P) 

Struthers-Dunn, Inc., Lamb’s Rd., Pit- 
man, N. J. 

Switchcraft, Inc., 1828 N. Halsted, Chi- 
cago 22, Ill. (N) 

Ther Electric & Machine Works, 1lA 
S. Jefferson, Chicago 6, Ml. (8) 

Torq Engineered Products, Inc., Bedford, 
Ohio (V) 

Unimax Div. of the W. L. Maxson Corp., 
460 W. 84th New York 1, N. Y¥. (D) 


Ward Leonard Electric Co., 600 South, 
Mount Vernon, N. Y. (CGHOR) 
Westinghouse Electric ., Gateway 


Center, Bldg. No. 8, 401 Ave., 
Pittsburgh 22, Pa. (ABCDERGHLOPS 

Zenith Electric Co., 152 W. Walton, Chi- 
ago 10, Ill. (HR) 


SYNCHROS. See Servomechanisms. 


TACHOMETERS 


Bristol Co.. Waterbury 20, Conn. 

General Electric Co., Apparatus 
Div., Schenectady 5, N. Y. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, IIl. 

Reliance Electric & Engineering Co., 105 
Ivanhoe Rd., Cleveland 10, Ohio 

Sticht Co., Inc., eae H., 27 Park Pl., 
New York 7, N. Y¥. 

Veeder-Root, Inc., Hartford 2, Conn. 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J. 


Sales 


TAGS, TERMINAL 


National Bad & Tag Co., Dept. 9-951, 
Newport, y. 

Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. J 


TANTALUM 
Fansteel Metallurgical Corp., N. 
11 


Inc., P. R., Indianapolis 6, 


Chicago, 


Mallory & Co., 
Ind. 


TAPE, ADHESIVE and COIL 
FASTENING 


Armstrong Cork Co., 7005 Ingersol, Lan- 
caster, Pa. 

Insulation Manufacturers Corp., 565 W. 
Washington Blivd., Chicago 6, Ill. 

Minnesota Mining & Mfg. Co., Electrical 
Products Div., 900 Fauquier Ave., St 
Paul 6. Minn. 

Mitchell-Rand Insulation Co., 51 Murray, 
New York 7, N.Y. 

Permacel Tape Corp., New Brunswick, 
N. J 


of The Kendall 
Blvd., Chicago 


Seamless Rubber Co.. New Haven 3. Conn. 
Van Cleef Bros Inc., 7800 Woodlawn 
Ave., Chicago 19, IIL 


Polyken Products 
Co. 309 W 
6, 1 


Dept 
Jackson 


TAPE, INSULATING. See Fabrics, In- 
sulating: Sleeving & Tape, Asbestos; 
Tape, Friction & Splice; Tape & Sheet- 
ing. 


TAPE, FRICTION and SPLICE 


Chase & Sons, Inc., Randolph. Masa. 


Insulation Manufacturers Corp 565 W 
Washington Blvd “hicago 6. Ill. 
Irvington Div., Minnesota Mining & 
Manufacturing Co 9 Argyle Terrace, 


Irvington 11, N. J 


Johns-Manville, Box 60, New York 16 
MN. X. : 
Minnesota Mining & Mfg. Co.. Elec 
trical Products Div., 900 Fauquier 

Ave., St. Paul 6, Minn 


Mitchell-Rand Insulation Co., 51 Murray 
Y. ¥ 


New York 7, N 
Polyken 


Products Dept of The Kendall 


Co 309 W. Jackson Blvd Chicago 
6, Tl : 
Seamless Rubber Co., New Haver ( onn 
U Ss Rubber Co.. Rockefeller Center 


New York 20, N 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 237. 
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SIDE INDICATOR 


MAXIMUM READABILITY 
SPECIAL BI-LEVEL SCALE 
MINIMUM SIZE, WEIGHT 


Compare with Conventional 
42'' Round Meters — 


e 4 THE PANEL AREA .. . only 
5.5 sq. inches compared 3.5" 
with 16.4 sq. inches. 5 

®@ SCALE LENGTH .. . 2.7 inches. 


LESS WEIGHT . . . only 10 ounces. 
@ COMPARABLE ACCURACY . . 
+2% of full scale deflection. 


and. 





. . horizontal or vertical mounting . 


. . self- 
contained with front external zero adjuster 


. .. dustproof black plastic case with clear lucite cover. 


White FOR ENGINEERING DATA SHEETS ON: 


1%" Ruggedized Meters; 1° and 1%” Panel Meters; 
1%" VU, DB and Illuminated Meters; Miniature Multi- 
testers and Side Indicators. 


international 


instruments, ine. 
P.O. Box 2954, New Haven 15, Conn. 


DYKEM 
hia oe 























Popular package is = 
8-oz. can fitted with = 
Bakelite cap holding = 
soft-hair brush for ap- = 
plying right at bench: = 
metal surface ready for = 
layout in a few minutes. = 
The dark blue background = 
makes the scribed lines = 
show up in sharp relief, = 
prevents metal glare. In- = 
creases efficiency and = 
accuracy. = 


Write for sample 
on company letterhead 


THE DYKEM COMPANY 


2303F North 11th St. « St. Lovis 6, Mo. 


28 YEARS OF WIRE STRIPPING 
EXPERIENCE 


Not just 














28 years of 
building one or two 
types of standard wire 
strippers, but 28 years 
of continuous research 
and development of many 
wire strippers to meet 
ever changing needs. 


m™ Consult us about your 
wire stripping problems. 
SPEED - CRAFT IS 
SUPERIOR BY EVERY 
COMPARISON. 


Write for complete information—sending wire samples—no obligation. 


WIRE STRIPPER CO. 1729 EASTHAM AVE. 


E. CLEVELAND, OHIO 
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You can get stable Corning Fused Silica Ultrasonic Delay Lines 
to your specifications within a wide range of characteristics. 


This ultrasonic delay line 
ignores cold and vibration 


Corning Fused Silica Ultrasonic Delay Lines give you sta- 
bility and versatility not found in mercury types. The ex- 
tremely high purity of the silica used insures superior elec- 
trical and ultrasonic properties. 

You can depend on Corning Delay Lines for stability of 
insertion loss of +1 db after cycling over a temperature 
range from — 65°C. to + 85°C., vibration of 10 to 55 cps at 
'ie” excursion, and operation at 100% humidity. This pre- 
cision performance is assured after normalizing at center 
frequency with a suitable case design. 

You can get this exceptional stability in ultrasonic delay 
lines ranging from 50 to 3000 microseconds. Center frequen- 
cies up to 60 mc are possible with 3 db band widths up to 70% 
of the center frequency into a 50 ohm resistive termination. 
Spurious signals range 40 to 60 db below the main output 
response depending on other performance requirements. 
Ripples do not exceed +% db. 

We can produce Corning Fused Silica Ultrasonic Delay 
Lines to your specifications within a wide range of character- 
istics. For your convenience in evaluating Corning Ultra- 
sonic Delay Lines we have prepared a Specifications Data 
Outline Sheet. Send for your copy, fill in the requested in- 
formation, then mail it to us. Or write, wire or phone us. 


i iermemnen Corning meant research itt Glatd ~— — —— 


CORNING GLASS WORKS, 38-6 Crystal St., Corning, N.Y. 


New Products Division 


Please send me your Specifications Data Outline Sheet on Corning | 
Ultrasonic Delay Lines. 


NN a cinenadecocnsonacsievtensccldaselelpidcsalassaneaataidnieinicateeaainaaaaned Wis aesctice chia digicghamelaha | 
| 
Company.........-----.--- | 
| 
Address...... a a as ee sine yi i al | 
Caso sisi ccna aaa nen Zone Scions | 


feeares ee See See 
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VAPOR-PROOF IRONS 
Sealed elements impervious to flux and other vapors. 


Field-proved longer life, greater efficiency. Heat radiat- 
ing fins. 125 watts —3" tip . .. 225 watts—%%" tip. 


THERMOSTATIC 
HEAT CONTROL 


@ Keeps any iron at right tem- 
perature. 


Magic cup removes oxide 
with twist of wrist. 


Increases operator's efficiency. 
Protects against fires and burns. 


Assures longer service life 
for irons. 


Cuts operating costs. 


SOLDER POTS 

(WITH OR WITHOUT THERMOSTATS) 
A range of sizes and shapes for 
every requirement of production 
soldering. Long-lasting, replace- 
able elements. Superior Drake 
quality throughout. Detachable 
cords and plugs. 


Coming Soon—Thermostatic Controlled Solder Dip Pots for Printed Circuits 
Write today for catalog 


DRAKE ELECTRIC WORKS, INC. 


























3656 LINCOLN AVENUE 
CHICAGO 13, ILLINOIS 





RUBBER to NYLON 
that stays bonded! 


Now we are able to bond natural and synthetic rubber to molded 
nylon. For example, the part pictured above . . . capable of being 
used as a flexible coupling, mount or braking unit. . . will with- 
stand severe bending, tensile and torque tests. The rubber will 
actually rupture before bond failure! 

Look to PHOENIX for highly skilled custom molding of rubber 
products. Address all inquiries to Rubber Products Division. 





PHOENIX should be your source 
for custom rubber molding 





PHOENIX MANUFACTURING COMPANY 


Rubber Products Division Joliet, Illinois 
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Van Cleef Bros., Ine., 7800 Woodlawn 
Ave., Chicago 19, Il. 

TAPE, MICA. See Mica. 

TAPE and SHEETING, SYNTHETIC 
RESIN 

Chase & Sons, Inc., Randolph, Mass. 

Continental-Diamond Fibre Co., Newark 
13, Del. 

du Pont de Nemours & Co. (Inc.), E. I. 
Plastics Dept., Wilmington 98, Del. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, II. 

Irvington Div., Minnesota Mining & 
Manufacturing Co., 9 Argyle Terrace, 
Irvington 11, N. J 

Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. J. 

New Jersey Wood Finishing Co., Electrical 
Insulation Dept., Woodbridge, N. J. 
Polyken Products Dept. of The Kendall 
af nad W. Jackson Bilvd., Chicago 

l 


Raybestos-Manhattan Inc., 
tile Div., Manheim, Pa. 

Resin Industries, Ine., 
Calif. 

Seamless Rubber Co., 

U. S. Gasket Co., 


Asbestos Tex- 
Santa Barbara, 
New Haven 3, Conn. 
Camden 1, N. J. 


TAPE, MAGNETIC RECORDING. 
See Magnetic Recorder Components. 


TAPES, MEASURING 
Keuffel & Esser Co., Hoboken, N. J. 


TELEPHONES 
Crouse-Hinds Co., Syracuse 1, N. 
Kellogg Switchboard and Supply Co., 79 


W. Monroe, Chicago 3, Ill. 


National Pneumatic Co., Inc., and Holtzer 
Cabot Divs., 125 Amory, Boston 19, 
Mass. 


TEMPERATURE CONTROLS. See Con- 


trols. Pressure & Temperature: Relays; 
Switches; Thermometers; Thermostats. 

TENSIOMETERS 

Dillon & Co., Inc., W. C., 14628F Kes- 
wick, Van Nuys, Calif. 

Tensitron, Inc., Harvard, Mass. 


TERMINAL BLOCKS. See Strips. 


TERMINALS. See Lugs and Terminals 


TESTING CHAMBERS. 
Test 


See Chambers. 


TESTING 


ments. 


INSTRUMENTS. 
Also Tools, Portable. 


See Instru- 


THERMAL SWITCHES. See Switches. 


THERMISTORS 

Carborundum Co., Globar Div., Niagara 
Falls, 

Victory Engineering Corp., Springfield 
Rd., Union, N. J. 

THERMOCOUPLES 

Assembly Products, Inc., Chesterland 14, 
Ohio 

Inc., 113 Astor, Newark 5, 


ee & Co., 
J. 


Bristol Co., Waterbury 20, 

General Electric Co., 
Schenectady 5, N. 

Rockbestos Products Corp., New Haven 4, 
Conn. 


Conn. 
o pparatus Sales Div., 


Thermo Electric Co., 109 Fifth, Saddle 
River Township, Rochelle Park Post 
Office, J. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J. 


Wheelco Instruments Div., Barber-Colman 
Co., 1403 Rock, Rockford, Til. 

THERMOMETERS 

Assembly Products, Inc., Chesterland 14, 
Ohio 

Bristol Co., Waterbury 20, Conn. 

Edison, Inc., Thomas A., Instrument Div., 
Dept. 53, West Orange, N 


TAGliabue Instruments Div., Weston Elec- 
trical Instrument Corp., 614 Freling- 
huysen Ave., Newark 5, N. 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J. 

Wheelco Instruments Div., Barber-Colman 
Co., 1408 Rock, Rockford, Il. 


THERMOPLASTIC WIRE. See Wire & 
Cable, Insulated. 


THERMOSTATIC BIMETALS 


American Silver Co., Inc., 36-02 Prince 
Flushing 54, N. i 

~— * Co., Inc., 113 Astor, Newark 5, 

edele Co.. S S., 318 Washington, Mt 
Vernon, N. 

sristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 

Chace Co., W. M., 1608 Beard Ave., De- 
troit 9, Mich. 

General Plate Div., Metals and Controls 
Corp., 46 Forest, Attleboro, Mass. 


——————— — 








THERMOSTATS 

Acro Manufacturing Co., Columbus 16, 
Ohio 

American General Thermostat Corp., 2064 
Bronx, New York 60, N. Y 

Barber-Colman Co., Dept. Q, 1403 Rock, 
Rockford, IL 

Bristol Co., Waterbury 20, Conn. 

Edison, Inc., Thomas A., Instrument Div., 
Dept. 53, West Orange, N. J. 

Fenwal, Inc., 16 Pleasant, Ashland, Mass, 

G-V Controls, Inc., 8 Hollywood Plaza, 


East Orange, N. J 
General Electric Co., 
Schenectady 5, N 
Mercoid Corp., 4201 
cago 41, 
Robertshaw Thermostat Div., Robertshaw- 
Fulton Controls Co., Youngwood, Pa, 
Spencer Thermostat Div., Metals & Con- 
trols Corp., 106 Forest, Attleboro, Mass, 
Stevens Mfg. Co., Inc., Mansfield, Ohio 
Still-Man Co., 429-33 E. 164th, New York 


Apparatus Sales Diy., 


Belmont Ave., Chi- 


56, N. 

Therm-O-Disc, Inc., 127 Crouse, Mans- 
field, Ohio 

Torq Engineered Products, Inc., Bedford, 
Ohio 

Westinghouse Electric Corp., 180 Mercer 
St.. Meadville, Pa. 

Wheelco Instruments Div., Barber-Colman 


Co., 1403 Rock, Rockford, Ill 

TIMERS, MOTOR 

Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. 

Automatic Electric Mfg. Co., 60 State, 
Mankato, Minn. 

Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa. 

Bristol Co., Waterbury 20, Conn. 

Cramer Co., Inc., R. W., Box 8, Center- 
brook, Conn. 

Dimco-Gray Co., 210 E. Sixth, Dayton 2, 
Ohio 

Eagle Signal Corp., 202 20th, Moline 1, 


Ill. 
General Electric Co., fpperstee Sales Div. 


Schenectady 5, N. 


Hansen Mfg. Co.. Inc., Princeton 3. Ind. 

Haydon Co., A. W., 934 N. Elm, Water- 
bury 20, Conn. 

Haydon Mfg. Co., Inc., 2536 Elm, Tor- 
rington, Conn 

Industrial Timer Corp., 131 Ogden, New- 
ark N. J. 

Mercoid Corp., 4201 Belmont Ave., Chi- 


cago 41, Il 


Soreng Products Corp., 9551 Soreng Ave., 
Schiller Park, Tl. 

Square D Co., 4041 N. Richards, Milwau- 
kee 12, Wis. 

Struthers-Dunn, Inc., Lamb’s Rd., Pit- 
man, N. J. 

Ward Leonard Electric Co., 600 South, 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

Zenith Electric Co., 152 W. Walton, Chi- 
cago 10, Ill. 


TIME SWITCHES. See Switches. 


TOOLS, PORTABLE 


Barber-Colman Co., Dept. Q, 1403 Rock 
Rockford, Ill. (Hardness Testing) 

Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis. 

Ryerson & Son, Inc., Joseph T., Chicago, 
Il 

Scruggs Co., Loyd, 1022-32 N. Sixth, St. 
Louis 1, Mo. 

Syntron Co., Homer City, Pa. 

Thomas & Betts Co., Inc., 28 Butler, 
Elizabeth 1, N. J. (Terminal Tools) 
United States Steel Supply Div., United 
States Steel Corp., 208 S. La Salle, 

Chicago 4, Ill, 


TRACING CLOTH, FILM and PAPER 
Bruning Co., Inc., toe 4700 Montrose 


Ave., Chicago 41, , 
Eastman Kodak Co., Rochester 4, N. Y. 
, Hoboken, N. J. 


Keuffel & Esser Co 


Ozalid. A Div. of General Aniline & Film 
Corp 330 Ozaway, Johnson City, N. Y¥ 

TRANSDUCERS, PRESSURE 

Automatic Temperature Control Co., Inc., 


5234 Pulaski Ave., Philadelphia 44, Pa. 


TRANSFER SWITCHES. See Switches. 


TRANSFORMER HOUSINGS. 
nets, Sheet Metal. 


See Cabi- 


TRANSFORMERS, FLUORESCENT 


BALLAST. See Fluorescent Lamp Aux- 
iliaries. 

TRANSFORMERS, ELECTRONIC 

Acme Electric Corp., 356 Water, Cuba, 
eae 

Caledonia Electronics & Transformer Corp., 
Dept. EM-6, !Caledonia, N. Y. 

Chicago Standard Transformer Corp., Ad- 
dison & Elston Ave., Chicago 18, IIL 


3349 W. Addison, Chi- 
93 Main, 


1901 


Comar Electric Co., 
cago 18, Ill 


Dano Electric Co., Winsted, 


Conn, 
Electran Mfg. Co., Ave., 


Chicago 14, Ill. 


Clybourn 





Federal Telephone and Radio Co., Div. of 
International Telephone and Telegraph 
Corp., 100 Kingsland Rd., Clifton N. J. 

Forest Electric Co., 7216 Circle Ave., For- 
est Park, Ill. : 

Freed Transformer Co., Inc., 1736 Weir- 
field, Brooklyn (Ridgewood) 27, N. Y. 





To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 237. 
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SHIPPING 


SUPERSTRON(; 


CONTAINERS 


There are not many in the business world able to 
surmount the changing events of one hundred years—wars, 
panics, depressions, economic turmoil. To do so, a 
company must maintain and perform services which engender 


loyal and friendly customer relations. 


} 


It is therefore with deep satisfaction that we mark our 
first centennial. You have helped to make it possible—and 


we extend our sincere thanks. 


RATHBORNE, HAIR AND RIDGWAY BOX CO. 
1440 WEST list PLACE + CHICAGO 8, ILLINOIS 












PET IRE FORMS 
SPRINGS 


ea hd , My 
BALDWIN, L. I. N.Y. Ng METAL STAMPINGS 
Z ‘>= 


Telephone: BAldwin 3-5160 


Rely on 


DUDEK & BOCK 


You get precision WIRE FORMS, 
Springs and Stampings that are 
easily assembled... that with- 
stand stresses... perform under 
the most trying conditions. Rely 


RAJAH SPRING SNAP 
SOLDERLESS TERMINALS 





NINTH 
av ey Ven 


JUNE 1955 


Merely push the terminal on the base 
stud, and it snaps into place making 
a positive electrical connection. To 
remove just pull it off; no screws to 
bother with, no springs to bruise fin- 
gers. 


Write for descriptive folder 


THE RAJAH COMPANY 


35 VERONA AVE., NEWARK, N. J. 










on our free designing service. Our 
EXPERT ENGINEERS will pro- 
duce design that meet your exact 
needs—and save you MONEY! 


Sree DeELivery 


WRITE— WIRE or PHONE, 
for Estimates and Delivery Dates 


ea ile 


SPRING MFG. CO. 
4014 W. Grand, Chicago 51, Ill. 





DICKENS 2-1020. 








EXPLOSION PROOF SOLENOIDS 
AND SOLENOID OPERATORS 


FX-326 SOLENOID 
FX-300 LINE 

EXPLOSION PROOF R2DX-326 
SOLENOIDS RDX-300 LINE 


The FX-300 line of explosion proof solenoids 
ranges in pull from 3 lbs. to 100 lbs. at 85% 
voltage and from 4.2 lbs. to 140 lbs. at 100% 
voltage. Stroke range is from 1.25” to 5”. We 
also produce the FX-400 and FX-800 explosion 
proof solenoids. 


The RDX-300 line of explosion proof solenoid 
operators (reversing solenoids) is made from 
the F-300 line of solenoids and has the same 
range of pull and stroke as the FX-300 line of 
solenoids. The operators are made in the 2-point 
and 3-point types. We also produce the RDX-400 
and RDX-800 lines of explosion proof operators. 


See our catalog in Sweet’s Catalog Service. 


TROMBETTA SOLENOID CORP. 
329 N. MILWAUKEE STREET © MILWAUKEE 2, WISCONSIN 


@ high grade board for 
electrical insulation 
Possessing high tensile 
and dielectric Strength, 


of &e variety 


Punchings and oth 
( er 
insulating @pplications. 


DENSITE 


an extremely hard and 
tough board of superior 
quality. Used by many 
leading manufacturers 
of electrical equipment 
to replace the more ex- 
pensive types of insulat- 
ing materials. 


Virginia 
Fibre Board 


FOR ELECTRICAL 
INSULATION 


Sea le 


Soave a a 35 E. Wacke rive, Chicago 1, Ill 
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General Transformer Co., 18240 Harwood 
Ave., Homewood, III. 

Hindle Transformer Co., Inc., 40 Woods 
Church Rd., Flemington, N. J 

Keystone Products Co., 904-6 23rd, Union 
City, N. J. 

Nothelfer Winding Laboratories, 111 Albe 
marle Ave., Trenton 8, N. J 

Radio Corp. of America, Tube Div., Har- 
rison, N. 

Sola ne Co., 4633 W. 16th, Chicago 
50, l 

Torwico Electronics, Inc., 965 
huysen Ave., Newark 5, N. J 

United Transformer Co., 150 Varick, New 
York 13, N. Y¥ 


Freling- 


TRANSFORMERS, INSTRUMENT 
CURRENT 


Acme oe Corp 356 Water, Cuba 

Allis-Chalmers, Milwaukee 1, Wis. 

Chicago Standard Transformer Corp., Ad- 
dison & Elston Ave Chicago 18, IL 

Comar Electric Co., 3349 W. Addison, Cim- 
cago 18, Ill. 

Dano Electric Co., 93 


y, 


Main, Winsted, 
n. 

Electran Mfg. Co., 1901 Clybourn Ave 
Chicago 14, Ill. 

Federal Telephone and Radio Co.. Div. of 
International Telephone and Telegraph 
Corp., 100 Kingsland Rd., Clifton, N. J 

Freed Transformer Co., Inc., 1736 Weir- 
field, Brooklyn (Ridgewood) 27, N. Y. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

General Transformer Co., 18240 Harwood 
Ave., Homewood, III. 

Keystone Products Co., 904-6 23rd, Union 
City, N. J. 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6120-EM, Waltham 54, Mass 
Sola Electric Co., 4633 W. 16th, Chicago 

50, , 

Standard Transformer Co., Warren, Ohio 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J. 


TRANSFORMERS, POWER CIRCUIT 
Acme Electric Corp 356 Water, Cuba 
N. ¥ 


Allis-Chalmers. Milwaukee 1. Wis. 
Chicago Standard Transformer Corp., Ad- 
dison & Elston Ave., Chicago 18, IL 
Comar Electric Co., 3349 W. Addison, Cni- 
cago 18, s 
93 Main, 


Dano Electric Co., 
Conn. 

Dormeyer Industries, 3424 Milwaukee Ave., 
Chicago 4, Ill 

Electran Mfg. Co., 1901 Clybourn Ave., 
Chicago 14, Ill. 
Freed Transformer Co., Inc., 1736 Weir- 
field, Brooklyn (Ridgewood) 27, N. Y 
General Electric Co., Apparatus Sales Div 
Schenectady 5, N. Y¥ 

General Transformer Co., 18240 Harwood 
Ave., Homewood, Ill 

Hevi Duty Electric Co., 
Wisconsin 

Hindle Transformer Co., Inc., 40 Woods 
Church Rd., Flemington, N. J 

Keystone Products Co., 
City, N. 4 

Nothelfer Winding Laboratories, 111 Albe- 
marle Ave., Trenton 8, N. J. 

Radio Corp. of America, Tube Div., Har- 
rison, N. J. 
Raytheon Mfg. Co., Equipment Sales Div 
Dept. 6120-EM, Waltham 54, Mass 
Sola Electric Co., 4633 W. 16th, Chicago 
50, 

Standard Transformer Co., Warren, Ohio 

Ther Electric & Machine Works, 11A 
S. Jefferson, Chicago 6, Ill 

United Transformer Co., 150 Varick, New 
York 13, N. Y. 

Wagner Electric Corp 6454 
Ave., St. Louis 14, Mo 
Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 

Pittsburgh 22, Pa. 


Winsted, 


Milwaukee 1, 


904-6 23rd, Union 


Plymouth 


TRANSFORMERS, VARIABLE 
VOLTAGE 

Acme Electric Corp 56 
se 

Comar Electric Co 
cago 18, Ill 

Electran Mfg. Co., 1901 Clybourn Ave 
Chicago 14. Ill 

Freed Transformer Co., Inc., 1736 Weir 
field. Brooklyn (Ridgewood) 27, N. Y 

Hevi Duty Electric Co., Milwaukee 1 
Wis 

Radio Corp. of America, Tube Div., Har- 
rison J 


Water, Cuba, 


3349 W. Addison, Chi- 





Raytheon Mfg. C Equipment Sales Div., 
Dept EM, Waltham 54. Mass 
Superior Electric Co., 83 Laurel, Bristol 


Conn 
TRANSISTORS. See Semi-Conductors. 


TUBE PARTS (Electronic). See Electronic 


Tube Components 


TUBES, CATHODE RAY 


Du Mont Laboratories, Inc 

Bloomfield Ave 

General Electric Co 

Schenectady 5 : 
lio Corp. of America, Tube Div., Har- 
N. J 


Allen B., 760 
Clifton, N. J 
Apparatus Sales Div. 
y 





ris . 
Waterman 
Emerald 





Products Co., Inc., 
Philadelphia 25, Pa 


2445-63 


TUBES, ELECTRON (Industria!) 
Amputte Co, ee. 561 Broadway, New 
Dy, Mons Laboratories Inc.All B., 199 
ae, 127 Sussex Ave., Newark 


Federal Telephone and Radio Co. 
International Telephone and Telerect 
Corp fe Kingsland Rd., Clifton, N . 

General Electric Co., Apparatus Saleg Diy’ 
Schenectady 5, N. Y¥ * Div., 

Radio Corp. of America, Tube Diy, 
rison, Nd: » Har. 

Raytheon Mfg. Co., Scmiconductor 
55 Chapel, Newton 58, Mass Div., 

Victoreen Instrument Co., 
Ave., Cleveland 14, Ohio 

Westinghouse Electric Corp., Gat 
Center, Bldg. No. 3, 401 Liberty — 
Pittsburgh 22, Pa. > 


3800 Perkins 


TUBES, METALLIZED 


GLASS, 
Glass, Technical. Gee 


TUBES, PHOTOELECTRIC. See Photo- 
electric Cells & Tubes. 


TUBES, THERMOCOUPLE 


Bristol Co., Waterbury 20, Conn. 
Kanthal Corp., 3 Amelia Pl., Stamford, 
Conn 


TUBING, ALUMINUM. 


See Aluminum. 


TUBING, BRASS, BRONZE and Cop. 
PER. See Brass, Bronze & Copper. 


TUBING, FIBRE. See Fibre. 


TUBING, LAMINATED METAL. 
See Laminated Metals. 


TUBING, MICA. See Mica. 


TUBING, NICKEL and NICKEL ALLOY 


American Brass Co., Waterbury 20, Conn. 
Chase Brass & Copper Co., Waterbury 20, 
Conn. 

General Piate Div., Metals and Controls 
Corp., 46 Forest, Attleboro, Mass. 
International Nickel Co., Inc., 67 Wall, 

New York 5, N. Y. 
Revere Copper & Brass, Inc., 230 Pars 
Ave., New York 17, N. Y. 


TUBING, PAPER 


Cleveland Container Co., 6201 Barberton 
Ave., Cleveland 2, Ohio 

Continental-Diamond Fibre Co., Newark 
13, Del. 

Niemand Bros., Inc., 37-05 Thirty-Fifth 
Ave., Long Island City 1, N. Y. 

Paramount Paper Tube Corp., 612 Lafay- 
ette, Ft. Wayne 2, Ind. 

Precision Paper Tube Co., 2035 W. 
Charleston, Chicago 47, Ill 

Stevens Products, Inc., 86-88 Main, East 
Orange, N. J 


TUBING, SILVER. See Silver & Silver 
Alloys. 


TUBING and SLEEVING, BRAIDED 
FABRIC. (Textile or Glass-Fibre treated 
with lacquer, varnish or synthetic resin.) 


Bentley, Harris Mfg. Co., 1206 Barclay, 
Conshohocken, Pa 7 

Continental-Diamond Fibre Co., Newark 
13. Del 

Corning Glass Works, Corning, N. Y. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, IL 

Irvington Div., Minnesota Mining & Man- 
ufacturing Co., 9 Argyle Terrace, Irving- 
ton 11, N. J. 

Mitchell-Rand Insulation Co., 51 Murray, 
New York 7. N. Y. 3 
Natvar Corp., 207 Randolph Ave., Wood- 

bridge N. J. 
Owens-Corning Fiberglas Corp., 598 Mad- 
ison Ave., New York 22, N. Y. 
Resin Industries, Inc., Santa Barbara, 
Calif. 
Varflex Corp., 309 N. Jay, Rome, N. Y. 
Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave. 
Pittsburgh 22, Pa. 


TUBING and SLEEVING, EXTRUDED 
PLASTIC 
General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 
Irvington Div., Minnesota Mining & Man- 
ufacturing Co., 9 Argyle Terrace, Irving- 
ton 11, N. J ke 
Mitchell-Rand Insulation Co., 51 Murray, 
New York 7, N. Y. a 
National Vulcanized Fibre Co., Wilming- 
ton 99, Del 
Natvar Corp ‘. 207 
bric ye N. a 
New =. Wood Finishing Co., Electrical 
Insulation Dept., Woodbridge. N de 
Phalo Plastics Corp., Commercial & Foster, 
Worcester 8, Mass 
Polymer Corp. of Penna., 2120 Fairmont 
Ave Reading, Pa 
Resin Industries, In 
‘al 
Regalit Brothers, 8027 N. Monticello Ave., 
Skokie, Ill. _ 
U. S. Gasket Ce 
Varflex Corp., 309 N. Jay 


Randolph Ave., Wood- 


Santa Barbara, 


Camden 1, N. J 
; Rome, N. Y 


TUBING, STEEL. See Steel, Commercial 
Grades & Forms 


—— 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 237. 
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ALLL) 


elev aa ee 


Wluckller CLIP EVER MADE! 
the MINI-GATOR 


100 PER HANDFUL! 





















actual size 





For faster electrical testing in tighter spots. 
All the speed of clip testing in the most miniaturized equip- 
ment, with complete protection against shorts and shocks. Clip 
is completely covered right down to the nose by a flexible vinyl 
plastisol insulator with a “lip action” tip slot. Shank, jaws 
and teeth are insulated at all times. Supplied 
in red and black for instant lead identification. 


AVAILABLE IN STEEL (Cadmium plated) or SOLID COPPER. 
ONLY 1-1/16” long, only 1/20 oz., only 11/64” O.D. nose, 
(including insulator), but ample 3/16” jaw spreads. 


OTHER Wlurcller CLIPS 


No. 63 INSULATED ALLIGATOR No. 50-C NEEDLE CLIP Solid bronze. 
CLIP Steel or copper. Completely Needle in one jaw, pierces insulated 
insulated by factory-applied flex- wire, making instant electrical con- 


ible vinyl sheath. tact. 2-1/4" long. SS 
2-11/32" ono. eo 


No. 58 GROUND CLAMP Grounds 
teeth on 3 sides each 


industrial equipment 
and home appliances 5H = 
Screw contacts grip. jaw. 2-7/16" long. er” 


INSULATORS TO FIT ALL MUELLER CLIPS 
REQUEST FREE MINI-GATOR SAMPLES FROM FACTORY 


® 1550W East 31 St., Cleveland 14, Ohio 
V lcllkertlechic€o Telephone: PRospect 1-5225 


WORLD’S MAJOR CLIP SPECIALISTS... SINCE 1908 


No. 27 GENERAL TEST CLIP Typical 
high-grade general test clip. Meshing 









Reader 


inquiry 
Facility 


e If whatever appears anywhere in this 
issue, either in the editorial or advertising 
pages, stimulates a desire for additional 
information, it is only necessary for read- 
ers to record their interests on any one of 
the postcards on page 237, in the manner 
suggested. The publisher will function 
for readers, immediately contacting the 
sources for the data requested, or for- 
warding reprints. 
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RECEPTACLES - PLUGS 


CORD 
CONNECTORS . 


ABER, e 
cad 


#8004 RECEPTACLE “= 
#8014 PLUG 









Meet CODE REQUIREMENT 


2.WIRE, 3 POLE _ 
3 WIRE, 4 POLE. 







#8733 RECEPTACLE 
#8913 PLUG Meet code require- 


ments and today’s increased demand for grounding 


type units with R&S Ever-Lok plugs, receptacles and 
cord connectors. 


Outstanding advantage of Ever-Lok is an automatic locking 
feature that grips fast and holds forever. No tug or pull 
will work it loose- yet it separates instantly with a finger- 
tip twist of the powerful bayonet type lock. Write for 
descriptive literature, EL 120n all types of R&S Ever-Lok. 


R&S Ever-Lok complete lines are available from Midget type 
10 amperes to 200 amperes heavy service types— standard 
or reverse service—fused and non-fused types. 


—————— 





10, 20, 30 
AMPERES 


HEAVY 
SERVICE 


MIDGET 


RE/ 125 BARCLAY STREET, NEW YORK 7. N.Y. 
~ 


aR AE 


PRECISION-BUILT ELECTRICAL EQUIPMENT—SINCE 1902 


C16 





RUSSELL & STOLL COMPANY, INC. 
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You may never need a porcelain insulator 

that looks like a tennis or golf ball, but if 

you do — you'll find Universal right on the ball in making it. 
(The ceramic balls illustrated were specially processed for use as 
liquid filters.) 

Universal Porcelain Insulators are produced to meet your exact 
design requirements. Complex or simple, long run or short, every 
piece is held to close tolerance and uniform body density. In 
addition, you gain the protection of high physical and dielectric 
strength — maximum resistance to arcing, thermal shock, heat, 
cold, moisture, fumes and chemicals. For better insulator perfor- 
mance, specify Universal Porcelain on your next job! 


rae UNIVERSAL 


1540 EAST FIRST STREET 


CLAY PRODUCTS CO. 


SANDUSKY, OHIO 






ee re 


PRECISION ELECTRO-PLATING | 
AND ELECTRO-CHEMICAL 
PROCESSING EQUIPMENT 

FOR LABORATORIES 
AND PILOT PLANTS 








PLATERS: 


electrically heated tanks. 
5 amp. to 500 amp. 


2 gal. to 150 gal. Stainless 
steel. Special linings. 
Complete assemblies for all types of plating: rhodium, 
silver, gold, palladium, indium, cobalt, tungsten, etc. 


at it 


1624 EAST 1ST STREET 
LOS ANGELES 33, CALIF. 


WRITE FOR 
FREE BROCHURE 
# 123 





{ 
Thermostatically controlled 
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TUNGSTEN. See also Contacts 

Fansteel Metallurgical Corp., North Chi- 
cago, Til 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind 

UNDERCUTTERS, MICA. See Mica 
Undercutters. 

VACUUM PUMPS. See Compressors & 
Pumps 

VACUUM TUBES. See Tubes, Cathode 
Ray; Tubes, Electron. 

VALVES, MOTORIZED or SOLENOID 
OPERATED 


Automatic Switch Co., 
Orange, N. J. 
Automatic Temperature Control Co., Inc., 


393 Lakeside Ave., 


5234 Pulaski Ave., Philadelphia 44, Pa. 

Barber-Colman Co., Dept. Q, 1403 Rock, 
Rockford, IL 

Barksdale Valves, 5125 Alcoa Ave., Los 
Angeles 58, Calif. 

Bristol Co., Waterbury 20, Conn 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Gould Co., J. D., 730 E. Washington, 
Indianapolis 2, Ind. 

Mercoid Corp., 4201 Belmont Ave., Chi- 


cago 41, Il. 

Soreng Products Corp., 9551 Soreng Ave., 
Schiller Park L 

Valcor Engineering Corp., Carnegie Ave., 
Kenilworth, N. J 


Valvair, 956 Beardsley Ave., Akron 11, 
Ohio. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa 


VALVES, THERMOSTAT OPERATED 


Dole Valve Co The 1901 W. Carroll 
\ Chicago 12, Ill 
VARNISHED FABRICS. See Fabrics, 


Insulating 


VARNISHES, COMPOUNDS and 


RESINS, INSULATING 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Bakelite Cc A Div. of Union Car- 
bide & Carbon Corp., 300 Madison 
Ave., New York 17, N ce 

Borthig Co In George C., Box 115, 
East Rutherford 6, N. J 

Celanese Corp. of America, 290 Ferry, 
Newark 5, N. J 
Dow Corning Corp., Dept. 4506, Mid- 
land, Mich. (Silicone) 

du Pont de Nemours & Co., (Inc.), EL, 
Finishes Dept., Wilmington 98, Del 

Durez Plastics & Chemicals, Inc., 1306 
Walck Road, North Tonawanda, N. Y. 

General Electric Co Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 W. 


Washington Blvd., Chicago 6, Ill 
Irvington Div., Minnesota Mining & Man- 
ufacturing Co., 9 Argyle Terrace, Irving- 

J 


ton 11, N. .« 
Linde Air Products Co., Div. of Union 
Carbide and Carbon Corp., 30 E. 42nd 


New York 17 
Mica Insulator Co 


_ im 
Schenectady 1, N. Y 





Minnesota Mining & Mfg. Co., Electrical 
Products Div., 900 Fauquier Ave., St 
Paul 6, Minn. 

Mitchell-Rand Insulation Co., 51 Murray 
New York 7, N. Y. 

Oronite Chemical Co., 38 Sansome, San 
Francisco 4, Calif. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa. 


Zophar Mills. Inc., 112-130 26th, Brooklyn 
32, N. ¥. 


VARNISHES, FINISHING. See Lacquers, 
Enamels & Varnishes. 

VARNISHES, INSULATING. See Var- 
nishes, Compounds & Resins 
V-BELTS. See Drives, Belt. 

VIBRATORS 

Aerovox Corp., New Bedford, Mass. 

American Television & Radio Co., St 
Paul 1, Minn 

Bristol Co., Waterbury 20, Conn. 

Mallory & Co., Inc., P. R., Indianapolis 


6, Ind 


VIBRATION TEST MACHINES 


General Electric Co., Apparatus Sales Div., 
Schenectady 5. N. Y. 

Westinghouse 
Center, Bldg. 
Pittsburgh 22, 


Electric 
No. 3, 
Pa. 


Corp., 
401 


Fateway 
Liberty Ave 


VOLTAGE REGULATORS. 
tors, Voltage; 
Voltage. 


1 See Regula- 
Transformers, Variable 


VOLTMETERS. See Instruments. 


WASHERS, BEARING. See Bearings & 
Bushings 

WASHERS, FLAT. See Fasteners. 

WAXES and COMPOUNDS 

Bakelite Co., A Div. of Union Carbide 
& Carbon Corp., 300 Madison Ave., 


New York 17, N. 





Biwax Corp., 3445 Howard, Skokie, tll 

Dow Corning Corp., Dept. 4506, Midland 
Mich. 

General Electric Co Chemical Diy a 
Plastics Ave., Pittsfield, Mass. - o 


Mica Insulator Co., Schenectady 1, N. y 
Minnesota Mining & Mfg. Co., Electrica} 
Products Div., 900 Fauquier Ave.,, St. 
Ane ‘. — PI 
Mitchell-Rand Insulation Co., 51 Murrs 
New York t a mes oom 
Ms Mills, ¢ 12-130 26 , 
Se n 1 130 26th, Brooklyn 


WEDGES and PEGS, ARMATURE 


Insulation Manufacturers Corp., 565 Ww 
Washington Blvd., Chicago 6, Ill. 
Mica Insulator Co., Schenetady 1, N. y, 
Mitchell-Rand Insulation Co., 51 Murray, 

New York 7, N. Y. 
National Vulcanized Fibre Co., 


Wilming- 
ton 99, Del 


WELDING EQUIPMENT 
General Electric Co., Apparatus Sales Div., 


Schenectady 5, N. Y. (Arc) 

Revere Copper & Brass Inc., 230 Park 
Ave., New York 17, N. Y 

Unitek Corp., 258 Halstead Ave., Pasa- 
dena 8, Calif 

Westinghouse Electric Corp P.O. Bor 
2025, Buffalo 5, N. Y. (Flexarc) 
WELD NUTS. See Fasteners 


WHEELS, BLOWER 


Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis 

Torrington Manufacturing Co., Torrington 
Conn. 

WINDING MACHINES. See Coil Wind- 
ing Machines. 

WIRE and CABLE, BARE 

Alloy Metal Wire Div., H. K. Porter 
Co., Inc., of Pittsburgh, Prospect Park, 
Pa. s 

American Brass Co., Waterbury 20, Conn 

American Steel & Wire Div., U. S. Steel 
Corp., Rockefeller Bldg., Cleveland 13 
Ohio 


Anaconda Wire and Cable Co., 25 Broad- 
way, New York 4, N. Y. 

Chase Brass & Copper Co., 
Conn 

Cornish Wire Co., Inc., 50 
York 7, N. Y. 

Essex Wire Corp., Magnet Wire Div., Fort 
Wayne 6, Ind 


Waterbury 20, 


Church, New 


General Cable Corp., 420 Lexington Ave 
New York 17, N. Y¥ ; 
General Electric Co., Construction Mate- 


rials Div., Bridgeport 2, Conn 
Page Steel & Wire Div., American Chain 
& Cable Co., Monessen, Pa. (Stainless 
or Carbon Steel Armature Bending) 
Phelps-Dodge Copper Products Corp., Fort 


Wayne, Ind = 
Roebling’s Sons Co., John A., Sub. of 
Colorado Fuel & Iron Corp., Trenton 
i, is. Oe 
Rome Cabie Corp Rome, N a 
Ryerson & Son, In Joseph T., Chicago, 
TiL 
WIRE and CABLE, INSULATED 
Asbestos (A) 
Rubber (B) 
Varnished Fabric (C) 
Thermoplastic (T) 
Coaxial Cable (X) 
Alden Products Co., 4125 N. Main, Brock- 
ton 64, Mass ae 
American Phenolic Corp 1830 S. 54th 
Ave., Chicago 50, Ill. (X) 


American Steel & Wire Div., U. S. Steel 


Corp., Rockefeller Bldg., Cleveland 13, 
Ohio c 

Anaconda Wire and Cable Co., 25 Broad- 
way, New York 4, N. Y. (ABCTX) 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Ill. (ABTX) 

Chase Brass & Copper Co., Waterbury 20 
Conn, (BCX) z 

Continental Wire Corp., Wallingford 
Conn, (AT) , : 

Cornish Wire Co., Inc., 50 Church, New 
York 7, N. Y. (BT) 

Crescent Co., Carol Cable Div., Pa vtucket 


R. I 

Essex Wire Corp., Magnet Wire Div., Fort 
Wayne 6, Ind. (BT) : 

Federal Telephone and Radio Co., Div. of 
International Telephone and _ Telegraph 
Corp., 100 Kingsland Rd., Clifton, N. J 
(TX) 

General Cable Corp., 420 Lexington Ave., 

N. Y 


New York 17, N. ; 

General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. (ABCX) 

Hitemp Wires, Inc 26 Windsor Ave., 
Mineola, N. Y. (T) 

Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester 8, Mass. (TX) - 
Phelps-Dodge Copper Products Corp., Fort 

Wayne, Ind. (ABCTX) 

Rockbestos Products Corp., New Haven 4 
Conn. (AT) 

Roebling’s Sons Co., John A., Sub. of 
Colorado Fuel & Iron Corp., Trenton 
2,N. J i 

Rome Cable Corp., Rome, N. Y.. (BTX) 


Royal Electric Co., Inc., Pawtucket, R. I 

(ABT) F 

U. S. Rubber Co., Rockefeller Center, New 
York 20, N. Y 





Zs 5 
Whitney Blake Co., New Haven 14, Conr 
WIRE FORMS. See Springs. Coil & 


Flat; Stampings, Metal 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 237. 
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ae 


highly sensitive 
VCMT ATC 





UNIMAX* Type WHB-5 


e Low (light) force 
e High repeat accuracy 
e Long life 

This new series of switches is available with three 
types of over-travel plungers. 

Und. Lab. listing: 15 amp. 125/240/480v a-c. 
Write for data sheet. 


UNIMAX 


Division of the W. L. Maxson Corporation 


CA ete sehnesc see YORK 1,NEW YORK 


Movement differential + 
0.0005 inch max. 


KAN FIVE ST | ELECTRICAL | 

NOP COMPONENTS . &f 
9 ae ae eS | 
COILS @ SOLENOIDS @ RELAYS 


WOUND TO YOUR -_ LIGHT -_-: ee POWER AND 
SPECIFICATIONS SENSITIVE | 





Send for literature. Prompt quotations upon 
receipt of your prints and specifications. 


THE FIVE STAR CO., INC. 
PLANTS PLACE, PLANTSVILLE, CONN. 





@-Q-Max provides a 
clear, practically loss 


BE SAFE WITH _ | | 


3 free covering, pene 
trates deeply ,to seal 
out moisture, imparts 
rigidity and promotes 
electrical stability, 

k Does not appreciably 
alter the ‘Q”’ « 


coils 


“a @ Q-Max is 


pi dries 


MTS Tera ote eee 
AL AEM — deh 


MARLBORO, NEW JERSEY 


7 
7 | 5 | gallon 
MONMOUTH COUNTY) C eet itad 
Telephone: FReehold 8-1880 5 | 








JUNE 1955 











pyre Has the Answer 
to YOUR we Stripping Problems 


There’s an IDEAL STRIPPER 
for Every Type of Wire 


No matter what your production requirements may be, the 
wire you use can be stripped more efficiently and economically 
with an Ideal Wire Stripper. A size and style for every need— 
for quick, clean stripping of single or parallel conductors ... 
rectangular, round or flat... solid or stranded wires. 


Sold Through America’s Leading Distributors 


TWO MOTOR 
BRUSH TYPE STRIPPER 


Strips and cleans enamel, cotton, 
silk, string asbestos and similar 
types of light insulation from 
round, flat, or rectangular wires— 
solid or stranded. Removes coating 
from ‘‘Formex"' or ‘‘Formvar"’ wire 
—cleans fibre glass insulation—re- 
moves gummy insulation embedded 
in stranded wires. 


ELECTRIC 
“HOT BLADE” 
WIRE STRIPPER 


BURNS OFF INSULATION, in- 
cluding marker thread —no cut 
strands. Strips cotton, silk, syn- 
thetic (plastic) insulation or rub- 
ber coverings from fine stranded 
or solid conductors. 





BENCH TYPE WIRE STRIPPER 


Strips solid or strandad wire up to 5/16” 
dia. For single conductor plastic, cotton or 
rubber covered wire where quantities ore 
limited. 


LEVER TYPE CABLE AND WIRE STRIPPER 


Strips all kinds of single and 
parallel conductors and cable 
up to 54” dia. Recommended 
for type S, SJ and Power 
Cobles. A production stripper, 





ELECTRIC ROTARY TYPE 
WIRE STRIPPER 


For production stripping of single conductors, 
solid or stranded wire up to 3" outside dia. 
Especially recommended for Type R, RF, CF, AF, 
radio hook-up, lead-in wire, etc. 


is MAIL FOR RECOMMENDATION 
[ —— —— 


IDEAL INDUSTRIES, Inc. 
1008 Park Avenue 


Sycamore, Illinois 





SUBMIT 
SAMPLES 


| 
| 
| 
{ 
1 
4 


From the most 


let ij f Please recommend the proper stripper for these 
compiete tine oO wires (enclose samples) 


| 
strippers IDEAL | For intermittent stripping. ] 
engineers will be For continuous production stripping. [) 
| Also send catalog data. 
pleased to recom- ane 
mend the type | aaninn anes 
thotbestmeets | Sn 
i 


your needs. ae ae / 
a STATE 


Le cee cor san nan outers aneterannna een 


| 
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If you designed and built 
hee) Beat 


COU Lec Me ee eM Cyd bY 


CALLED FOR 6 PLASTICS PARTS 


Synchro-matic Time Control + Courtesy 


eae eee Lh eee 


Yee Mela Me em eT NY] 
CALL MIDWEST MOLDING 


Phenolic Case Phenolic Back 


+ 


oJ hed 


Centralized responsibility for Multiple plastics components can make a 
big difference in lowering costs as well as simplifing production schedules. 
Triple "M" Customolding facilities have been coordinated with many pro- 
duction lines and we can show interesting results. Write for details. 


MOLDMAKERS AND MOLDERS + COMPRESSION AND INJECTION 
oWidwest 
» Manufacturing COMPANY 
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WIRE, MAGNET WIRE, MAGNETIC RECORDING. Se 
Acme Wire Co., 1255 Dixwell Ave., New Magnetic Recorder Componests, 
Haven 14, Conn. 
Anaconda Wire and Cable Co., 25 Broad- wire, RESISTANCE 
way, New York 4, N. : ¥ 
Belden Mfg. Co 4633 W. Van Burer Alloy Metal Wire Div WT. K. Vertor a 
Chicago 44, Ill Ir of Pittsburgh, Prospot Park, Pg 
Chase Brass & Copper Co., Waterbury 20 Bristol Co., Waterbury 2 oO 
Conn Driver Co., Wilbur BE 150 Riverside 
Essex Wire Corp., Magnet Wire Div., Fort Ave., Newark 4d, N. J 
Wayne 6, Ind. Driver-Harris Co., Harrison, N. J, 
General Cable Corp., 420 Lexington Ave., Kanthal Corp., 3 Amelia I'L. Stamfoiy 
New York 17, N. Conn : 
General Electric Co., Apparatus Sales Div., Ney Co., J. M., 371 Elm, Martford, Con. 


Schenectady 5, N. 


Hitemp Wires, Inc., 26 Windsor Ave., 

Mineola, N. Y. WIRE CUTTERS and STRIPPERS. su 
Phelps-Dodge Copper Products Corp., Inca Strippers, Wire. 

Manufacturing Div., Fort Wayne, Ind. 


Rockbestos Products Corp., New Haven 4, 
Conn WIRE CUTTING PLIERS and Twisr. 
Roebling’s Sons Co., John A., Sub. of ERS. See Pliers & Cutters, Wire 
Colorado Fuel & Iron Corp., Trenton 
ee a 
Rome Cable Corp., Rome, N. Y. ZINC 
Sprague Electric Co., 307 Marshall, Nortt New Jersey Zine Co., 160 Front, New York 
Adams, Mass oe ee 


To communicute with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 237. 








COMPOUNDS 


FOR IMPREGNATING 


Radio Coils, Transformer Coils, 


Ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 
Ceramics. 
FOR SEALING 

Condensers, Batteries, Switch 


Base Terminals, Socket Terminals, 
Light Fixtures. 


FOR DIPPING 


Coils, Transformers, Condensers, 


FOR POTTING 
Radio Transformers, Light Units, 
Loading Coils, Condensers. 


Scientifically compounded from waxes, resins, asphalts, pitches, oils 


and minerals for specific applications, 


and heat conducting. Specific 
on request. 


including fungusproofing 
data and samples will be furnished 


BIWAX CORPORATION 


3445 HOWARD STREET 


SKOKIE, ILL. 





° 
fe 
& 
a 

F 


ee 





a 


COam= / 


No Special Tool Needed 


mag) 
fo me One-Piece Construction 


Etficient in 
Service 


— 





FOLDING DOUBLE CUPPED WASHER WES 


, Solderless 


Easy to Apply 





Krvuecer « Huperoxut 
a WALSH BLOG. « CINCINNATI 2, OHIO 





Write for 
Bulletin 8-DF 


i 


ti 











¢ Aluminum steel, brass 
zinc 
e Big variety, all styles 
and sizes 
° For aircroft, radio 
telephone, motor and 
generator manufacture 
etc 


Free Samples and 
Literature Upon Request 


Identify Wires Permanently 


Easy to apply, replaces obsolete string 
and paper identification methods. 





NATIONAL BAND & TAG CO., Dept. 9-975, Newport, Ky. 
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CHARLES R. COX 


66 : : ” 
| urge every executive... 


‘I know of no better method for each citizen to pro- 
tect the American way of life than by building his own 
economic security and by helping his Government to 
keep financially sound. Both these results can be ac- 
complished through the Payroll Savings Plan. I urge 
every executive in the nation to give this Plan his active 


ind vigorous support.” 


CHARLES R. COX, President. Kennecott Copper Corporation 


With the active cooperation of Mr. Cox, Kennecott 


Portrait by Fabian Bachrach 


conducted a person-to-person canvass which put a 
Payroll Savings Application in the hands of every one 
of Kennecott’s 20,000 employees. The men and women 
of Kennecott did the rest. Country-wide participation 
in Kennecott’s Payroll Plan rose from 24% to 52%. 


Your State Director, U. S$. Treasury Department, is 
ready to help you install a Payroll Savings Plan, or 
show you how to build participation in an existing Plan 
through a simple person-to-person canvass. Write today 
to Savings Bonds Division, U. $. Treasury Department, 
Washington, D. C. 


The United States Government does not pay for this advertising. The Treasury Department 


thanks, for their patriotic donation, the Advertising Council and 


Electrical 
Manufacturing 
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commutators, 


slip rings? 


eas 


4 


f 


f 


call on 


NIPPERT 





COMMUTATORS made to your 
special requirements and _ specifica- 
tions—sizes from 7/16” to 4”. Built 
from silver bearing copper or, for 
special requirements, from copper 
alloy, silver and other metals. Ma- 
chined dovetails insure top perform- 
ance and eliminate copper and mica. 
segment dies. 





SLIP RINGS designed for peak per- 
formance and dependability. Made 
with coined  silver-bearing copper 
conductor rings, glass base insula- 
tion, flexible or solid leads. Send us 
your requirements. 


Le NIPPERT 


ELECTRIC PRODUCTS CO. 
1759 W. Mound St. Phone: RA-1116 


Columbus 23, Ohio 
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molded 


Another example of 


MOLDED 


FIBERGLASS 





THE PROBLEM: 


economically, a projection horn 


to produce, 


of superior tone quality . . . capa- 
ble of projecting sound over a 
wide area, with extreme clarity 
suitable for either indoor or 


outdoor use. 


THE SOLUTION: 
reinforced plastic, custom molded 
Molded 


fiberglass- 


in one operation by 
Fiberglass Co. 


THE RESULT: 
ally fine projection horn with ex- 


an exception- 


cellent tone qualities .. . strong 
as metal .. . completely weather- 
proof (can be used indoors or 
out) ... produced economically. 


THE MORAL: in nearly every 
industry there is a product that 
can be made better with Molded 
Fiberglass. Write for literature. 


4415 
Benefit 
Avenue, 
Ashtabula, 
Ohio 


Fiberglass 
company 


WORLD'S LARGEST MANUFACTURER OF 
CUSTOM MOLDED FIBERGLASS PRODUCTS 
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Shi Lutowal Tinie 
Your Problem?” 
























Pa A typical 
e) A, W. HAYDON INTERVALOMETER 


which supplies precision pulses 






























as shown on Chart below. 


50 Mitliseconds —| + 
30 Milliseconds —} | 


Timing 
Pulses 


Starting OO 


Pulse OAR 


Timing 
Pulses 





a vy yO , 
ORO 


Starting 
Pulses 


Timing 
Pulses 


Starting 


Pulses ORR ER 


¢ 100 Milliseconds 





The operator adjusts a selector switch to determine the type of operation. 
OPTION #1. When a starting pulse of 100 Milliseconds is applied, this 
Intervalometer starts up and energizes 15 Pulsing Circuits at 50 Milli- 
second intervals. Each circuit is on for 30 Milliseconds. At the end 
of the period, the unit automatically resets to the starting position. 
OPTION #2. When a starting Pulse of 100 Milliseconds is applied, this 
Intervalometer starts up and energizes 6 Pulsing Circuits, then shuts 
down. When the next starting pulse is applied, the balance of 9 pulsing 
Circuits are energized. The unit then resets to the starting position. 
OPTION #3. When Ist starting Pulse is applied 5 Pulsing Circuits are 
energized. When 2nd starting Pulse is applied next 5 circuits are 
energized. When 3rd starting Pulse is applied next 5 circuits are en- 
ergized. 

Write for General CATALOG or Submit Detailed Problem Statement. 
he 


Np A.WHAYDON Company 


234 NORTH ELM STREET, WATERBURY 20, CONNECTICUT 





Design and Manufacture of Electro-Mechanical Timing Devices 
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What do you need in your electric motor drives . . . gear reduction . . 
electric brakes . . . ae GNC speed operation . . . fluid drive . . . special 
mountings or does a standard motor (like the 200 HP synchronous motor 
shown below) best suit your needs? Whatever it is, Sule PMCs iis ac 
We offer you the widest selection of electric motor drives in the nation. 
In thousands and thousands of ratings, % to 400 horsepower... in 
open, enclosed, splash proof, fan cooled, explosion proof . . . horizontal 
or vertical . . . for all phases, voltages and frequencies . . . in single speed, 
multi-speed and variable speed types . . . with or Tod Tear ee or other 
spcial features . . . with 5 types of gear reduction up to 430 to 1 ratio... 
with either magnetic or dynamic type electric brakes . . . with fluid-drive 
. . with mechanical or electronic variable speed units . . . and for every 


type of mounting . . . Master has them all and so can be completely im- 


partial in helping you select @ one best power drive for you. 





THE MASTER ELECTRIC COMPANY °¢ DAYTON 1, OHIO 


it’s easy to get 
CMe eC am athe 


; 
These @urts cost *592 to manufacture and assemble... 


WY 


This Stemco thermostat costs 
only 46¢ and does the job better... 


If thermostatic control costs have you tied in knots, you'll be interested in { 
cutting case history. 


Parts shown at the left were used to control temperature in a well-known wa 
Worked reasonably well, too. But, the 31 manufacturing and 4 plating operati 
approximately $2.37 per set; assembly and calibration added another $2.65. 


Stevens engineers analyzed the product, suggested using the compact Stemc 
thermostat—which costs only 46¢ and mounts with a single rivet. 


And there are other advantages to using Stemco thermostats: you don’t tie uj 
in inventory, tooling, or special production equipment. If temperature contr¢ 
problem, contact Stevens for the answer. 


. 
STEVENS manufacturing company, inc. 
Lexington and Mansfield, Oh.> 


THERMOSTATS 


Stevens makes thermostats used in leading makes of: 
Roasters * Fry Kettles * Vaporizers * Flat Irons * Butter Warmers | 
Refrigerators » Water Tanks * Waffle Irons * Percolators * Steam Irons | 


a. s* 
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